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Otto Gas Engine and Pump Combined, 
with By-Pass Valve. 








For some time past there has been a grow- | 


ing demand for combined gas engines and by Schleicher, Schumm & Co., Philadel-| chine for a well-equipped boiler shop. 


pumps for various purposes, but more par- 
ticularly for use in connection with hydraul- 
ic elevators. | 


| ‘* Otto” engines are large, with slow move- | 
ment to avoid hammering, and to secure the | 


greatest possible useful effect. 
This combined engine and pump is made 


phia, Pa. 


<=> — 


The daily press is showing up by pictorial 


Plate Planer. 





The plate-planing machine is fast coming 
to be considered an almost indispensable ma- 
It 
does the work much more satisfactorily than 


it can be done by chipping, and in a small 
| fraction of the time, leaving true, straight 


As the gas engine cannot be started with illustrations Captain Eads’ projected Te- | bevels convenient for caulking, and which 


its load of work on, generally a friction | 
clutch was used between the engine and | 
pump to disconnect the latter for the pur- | 
pose of starting the engine. An automatic | 
means to stop delivery of water, when upper | 
elevator tank was filled, had also to be de- | 
vised, and this was generally accomplished | 
by opening of a valve at lower end of | 
delivery pipe, through which the water was | 
returned into the same tank from whence it | 
was taken. The engine was thus relieved | 
of pumping to any considerable height, | 
though some power was spent in returning | 
the water ata few feet of elevation. The 


by-pass valve adapted to engine herewith | : 


illustrated, secures marked advantages both 
in starting the engine and dispensing with 
the /friction clutch, and in respect to the | 
automatic regulation of water supply during | 
continuance of motion of engine. It con- 
sists of a separate passage below the pump- 
barrel, which communicates with the oppo- 
site ends of the barrel, and of a transverse 
valve or cock, by which this passage may 
be opened or closed. When this valve is 
turned so as to obstruct the passage, the 
pump works as usual, but when the valve 
is turned so as to open the passage, the 
water flows directly from one end of the 
pump-barrel to the other, and does not pass | 
the valves. In starting the engine, there- 
fore, the by-pass is opened and permits the 
operation of the pump with but little effort, 
while as soon as the engine is running the 
valve is closed and the pump thrown into | 
effective action. 
To stop or renew the flow of water while | 
the engine continues running, the same | 
valve is opened or closed, and 
instead of the lever being worked 
by hand, it is acted on by a fluat 
in one of the elevated tanks. The 
engine is thus either fully loaded 
or entirely relieved of all work, 
and no power is wasted during 
the intervals that no water is 
delivered to upper tanks. The 
gas consumed corresponds, then, 
to the friction in engine and slow 
motion of pump-piston, being 
only about one-fifth of the pos- 
sible total consumption of a 
given size. Besides the saving = 
secured by this by-pass in run- 
ning expenses, it reduces the 
first cost of the machinery by 
dispensing with the piping, valves 
and cocks necessary to return 
water to the lower tank, and 
with the friction clutch formerly 
used between the engine and 
pump, and at the same time it 
simplifies the entire pumping 
plant. It combines two separate elements 
formerly used in this kind of machin- 
ery in one, which is more simple than 
any one of the two it replaces simulta- 
neously, viz.: the friction clutch, and the 
valve and piping discharging into the lower 
tank. The pumps connected with the 





Gas ENGINE AND Pomp. 


hauntepec ship railway. The ship shown in 
the process of transportation in these illus- 
trations may be all right, but the locomotives 
hauling it are represented as ‘‘ fearfully and 
wonderfully ” arranged. We suppose, how- 
ever, that if the railway is constructed no 


| serious Objections will be made to the use of 


ordinary locomotives. If it was necessary 


to construct those of the kind shown, it! 








work, and should, therefore, be a substan- 
tial casting, which is the case in the machine 
illustrated. The clamping is done very 
quickly and securely. Brackets project out 
from the back of the bed carrying rollers for 
supporting the plate and facilitating hand- 
ling. 

The machine throughout is strong and 
substantial. It is built from new designs 
and patterns by the Niles Tool Works, Ham- 
ilton, Ohio. 
ape ~ 


System in Machine Shops. 





By Opgerutw Smitn. 





In the modern machine shop, thoroughly 
systematic methods are of the utmost im- 
portance, not only to insure good quality in 
its products, but to enable them to be made 
cheaply enough to comply with the com- 
mercial conditions necessary to the existence 
of the shop itself. This statement must be 
somewhat modified in the case of a shop 
which is purely a ‘‘job shop,” that is, where 
the work is chiefly repairing miscellaneous 
machinery, together with the occasional 
construction of odd machines from other 
people’s designs and drawings; or, perhaps, 


| with no drawings at all, and very little design 


of any kind. 

In such shops the method of doing work 
and the kind of tools used, must generally 
be left to the judgment of the individual 


| workman, as the expense would be too great 


| were each particular job studied out and 


present straight, true lines when done. It’ 
bevels the edge of the plate, and squares up | 
a narrow caulking edge. | 

The machine illustrated is arranged to | 
plane sheets 14 feet to 16 feet long at one 
setting, and any length by re-setting. The | 
housings are gapped to allow the sheet to be | 
moved endwise for this purpose. There are | 
two independent tools on the saddle, and 





PLATE PLANER. 


would delay the undertaking indefinitely. 
Many are inclined to make light of Captain 
Eads’ projects, but plans proposed by an en- 
gineer who has been so successful in pre- 
vious undertakings are at least worthy of 
serious consideration, which they will un- 
doubtedly eventually receive. 


the cut is taken in both directions. The car- 
riage is carried by a large steel screw, sup- 
ported at the center to prevent sag or deflec- 
tion. 

The plate is held by a heavy and substan- 
tial clamping-bar, held by a screw at each 


‘end only. This bar takes the strain of the| 


| record of it is necessary. 


| drawings of it made in the drafting room. 
| Such expenses are permissible only when a 


job is to be done several times exactly alike, 
or when, for some other reason, an accurate 
It is obvious that 
the workmen employed for such transient 
jobs must possess skill and judgment, 
together with a wide experience in miscel- 
laneous work, as upon them, rather than 
upon a head designer and his corps of 
draftsmen, will depend the reputation and 
ultimate success of the con- 
cern. 

At the other extreme, from the 
job shop referred to, stands the 
manufacturing machine shop, 
where hundreds or thousands of 
pieces are made exactly alike, and 
where the utmost system is ab- 
solutely necessary in every detail, 
the economy and uniformity of 
production comparing with that 
of the job shop, just as does the 
modern printed page to the man- 
uscripts of the middle ages, or 
the stamped-out coin to the hand- 
carved medallion. Instances of 
such shops, or rather factories, 
are now found wherever guns, 
sewing-machines, type-writers, 
locks or analogous articles in- 
tended for extensive popular 
use are made upon a commercial 
scale. There is not room in this 
paper to describe the wonder- 
fully accurate gauges, special 
tools and automatic machines used in 
such factories, where the cost of the appa- 
ratus necessary for economical production is 
perhaps from a thousand to a hundred 
thousand times the value of any one of the 
individual articles produced. In such a 
system of work much cheaper labor may, 
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upon an average, be used, than in the job 
shops; as each workman need know but his 
own special operation, and, on account of 
repeating it so often, may soon be trained to 
such skill as is necessary to operate the tools 
which, in some cases, almost do the thinking 
themselves, or rather, which have embodied 
in them the stored-up thoughts of their 
highly skilled inventor. Of course a few 
workmen of a very high grade are needed to 
make, keep in order and superintend the 
work of these accurate tools, but the great 
bulk of the laborers can soon be trained 
from material of the crudest kind. 

Between the two extremes thus indicated 
we may place the average machine shop, 
which now-a-days is apt to have some 
specialty or specialties for the great bulk of 
its work, as for instance, machine tools, or 
steam-engines or printing-presses, etc., etc. 
Such shops usually do some repairing in 
their own particular line, and perhaps some 
odd job work that may happen to come to 
them. This allies them to the job shop to 
some extent, and for such work they must 
have a few general-utility men, as before 
described. The majority of their work, 
however, is made up in batches of, perhaps, 
from three to twelve machines at a time, 
and in the case of very large work, such as 
marine engines, etc., of only one at atime. 

Whatever may have been the case twenty- 
five years ago, it is certain that at the present 
time such a shop, to be successful, must, in 
the first place, make accurate drawings of 
all new work produced in the way of staple 
articles to put upon the market, not only as 
a whole, but in respect to each individual 
piece. It is highly desirable that such draw- 
ings should be made upon a uniform system, 
and that they should be carefully classified 
and indexed. 

In the second place, each kind of machine 
built, and each piece thereof, should have a 
definite name, as concise and suggestive as 
possible, and also a symbol to facilitate a 
briefer reference to it upon drawings, pat- 
terns and special tools, than could be ex- 
pressed by using the whole name. These 
symbols should, of course, belong to said 
machines and pieces alone, without any 
possibility of their being used for any other 
purpose, or confused with other articles 
manufactured by the same concern. 

In the third place, as complete a set of 
gauges, jigs and other special tools should 
be provided for the manufacture of each 
piece as is warranted by the probable 
amount of production. These, of course, 
cannot usually be provided to the same ex- 
tent as they are in the regular factories, 
where pieces are produced by thousands, or 
millions. In speaking of special tools, pat- 
terns used for foundry moulding are in- 
cluded, and these, as well as the other tools 
referred to, should be properly marked with 
the symbols before described, and kept in 
pattern-rooms or tool-rooms, each having its 
definite place. This place should of course 
be labeled with the same symbol, and 
should be easily found by a proper system of 
indexing. The number of these special 
tools can obviously be increased from time 
to time, as the size of the batches made at 
one time increases. This usually occurs in 
the case of successful machines, after they 
have been so experimented with, improved 
and perfected as to become staple articles. 


Aside from these special patterns and tools, 
there is, in ordinary shops, a large variety of 
general machines and tools which are used 
in common by a number of men and for 
different work. Such tools should be accur- 
ate and adapted to making the various pieces 
of the work fit each other with the proper 
degree of tightness. Not only should a 
piece, whose fitted surface is exterior, fit 
properly the interior surface of another 
piece in which perhaps it slides or revolves 
(as, ¢.g., a shaft inits ‘‘bearing”), as regards 
the particular machine of which it forms a 
part, but such piece should conform to some 
standard size, so that it will fit into other 
similar machines of the same class as its 
own. Hence we have limit gauges and ac- 
curate tools for determining and maintaining 
standards. This principle carried out to its 
full extent gives us ‘‘interchangeability,” 


jam if both these variations happened to- 





the basis of the wonderful cheapness of 
production which has been attained in the 
machine factories before referred to—as in 
sewing-machines, watches, guns, etc. 

In the ordinary machine shop under con- 
sideration, this system should undoubtedly 
be used in the cases of shafts and other 
cylindrical rods fitting the holes in which 
they slide or revolve, or in which they are 
fastened; rectangular sliding rods in their 
bearings; keys and feathers in their key- 
seats; screws in their nuts; tapering shanks 
or plugs in their sockets, etc., etc. In the 
case of screws, the pitch should be kept to a 
standard, and also the width, depth, and shape 
of thread, as well as the diameter of the 
screw itself. The length of journals, the 
thickness of lever-hubs between their side 
bearings, and other analogous measurements 
should also be kept to standards—except, 
perhaps, where the ‘‘ loose-collar” system is 
used. The principle embodied in this system 
is a typical one and, in various construc- 
tions, enables us to have interchangeability, 
without strict uniformity of dimensions. 

In speaking of accuracy of measurement, 
it must be borne in mind that the term is 
only relative, and that, while the land sur- 
veyor thinks in tenths of a foot, the shoe- 
maker in thirds of an inch, the carpenter in 
eighths of an inch, the modern machinist 
must often think in thousandths of an inch 
or less, where his grandfather thought in six- 
teenths and his father in sixty-fourths. Fur-} 
thermore, the man who originates and manu- | 
factures the gauges, etc., for shop use, and | 
the master-gauges necessary for their main- 
tenance to a standard, must think and work 
in hundred-thousandths of an inch; indeed, 
in at least one shop in this country, some of 
the measurements are in quarter-millionths. 





Now, in practical machine construction, 
the question is constantly occurring as to 
how tight or loose one piece of metal shall 
be made to fit another, or how tight each 
shall fit its respective gauge. This is all 
arranged by the designer in the case of gun- 
work, etc., and sets of limit gauges are pro- 
vided, which fix the amount of variation per- 
missible in any measurement, and thus pre- 
vide for thorough interchangeability. In 
ordinary work, however, where the expense 
of such gauges cannot be afforded, there is 
frequently trouble in fitting, owing to the 
slight variations from absolute size which 
must necessarily occur, but which are not 
exactly limited in amount. An illustration 
of this is where a shaft, nominally, say, 1” 
diameter, is to go in the hole forming its 
bearing with a ‘‘running fit.” This is 
usually from .001"’ to .002” loose, to insure 
no ‘*‘ binding” and give room for oil. Let 
us say that the intention is to make the hole 
1” and the shaft .999”. It is clear that the 
limit of variation, downwards in the hole 
and upwards in the shaft, must never be as 
much as .0005”, or else there would be a 
gether, and in directions towards each other. 
With a variation of .0004” allowed, they 
would always be .0002” or more loose. 
Practically, even with fine workmen, the 
variations will be such as to prevent similar 
parts of machines, built in different batches, 
from being interchanged ; hence, in order to 
produce work cheaply and uniformly, there 
should be a radical reform in the method of 
marking dimensions upon drawings. This 
marking should be simple and uniform, and 
should state the greatest amount of variation 
in each direction from the normal size, as 
well as the normal size itself. This latter 
should, in many cases (¢. g., in the example 
above), be different in the shaft and hole (or 
other fitted parts) by an amount more than 
twice the maximum variation. The difference 
between the two dimensions would, of 
course, express the normal looseness. This 
would sometimes, as in the case of a ‘ driv- 
ing” fit, be expressed by a cipher or a nega- 
tive quantity. It is obvious that such a sys- 
tem would produce much better results than 
the present one of instructing the workman 
to make a hole 1” and a shaft 1”, leaving 
him to disobey orders by using his indi- 
vidual judgment as to the variations, and 
getting different average amounts with dif- 
ferent men, dependent upon their ‘‘per- 





luck. 


sonal equations” of accuracy and — good | outside diameter, or both, even when it has 
been shaped by a competent and intelligen; 


Without entering into further details re-| general workman, and the simple explan: 


garding this interesting subject, the writer 


will, in the small space here available, only 
say further that, in his opinion, the adoption 
of such a reform, together with careful at- 
tention to matters pointed out in the begin- 
ning of this article, wculd be a not unim- 
portant means of increasing the ¢fficiency 
of our machine shops—institutions which 
rank more and more as leading factors in 
our modern civilization. 
Ee = — 
Chart and Tables for Bevel Gears. 





A NEW, SIMPLE AND ACOURATE METHOD FOR 
FINDING THE ANGLES AND DIAMETERS OF 
ANY PAIR OF BEVEL GEARS BY SIMPLE 
OALCULATION, AND WITHOUT DRAFTING IN- 
STRUMENTS OR SPECIAL TOOLS. 





By George B. Grant, Boston. 





Not one machinist in a dozen will admit 
that he does not know how to properly shape 
a bevel-gear blank; but, when put to the 
test, not one in a score can do it well without 
an amount of fussing with drafting instru- 
ments, and a deal of studying and figuring 


; 























PRACTICAL APPLICATION IN THE SHOP. 


that looks ridiculous to one who has studied 
the subject, and knows how simple it really 
is when it is once thoroughly understood. 
The average bevel-gear blank can be re- 
lied upon to be wrong in its face angle, or its 
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EXPLANATION OF METHOD. 


tion is that the only reliance is generally 
hurried and poorly-made drawing from whic) 
the angles and diameters must be found by 
measurement, and used with many chances 
of error. 

This method proceeds by simple calcula 
tion, avoiding the use of drafting instru- 
ments, and it will be found to be not only 
much more accurate, but at the same time 
much easier and quicker than any other 
method. The workman whocan remember 
the numbers 1.41 and 81 and the angle 45 
needs no further assistance on miter gears, 
and on other proportions needs the table 
only to supply equally simple data, while 
two to five minutes is sufficient time for 
any set of calculations after the method 
has been learned. 

This matter is of more importance than 
is generally supposed, for bevel gears, 
unlike spur gears, must be exactly correct 
in diameters and angles, or no amount of 

perfection in the cutter or care in the cutting 
will prevent a botcb. 
EXPLANATION OF THE METHOD. 
The measures that must be given in ad- 
vance are the pitch diameters A Band A D, 


ANGLE TEMPLETS. 


a 


o., Mars 
the 
paper 
to six 
chord 
as at l 

Sim 
be me 





and cx 





b 


a 


TABLE OF CHORDS OF 


atar 


nake an angle templet by the use of 


table of chords, draw an are ad on 


or sheet metal with the dividers set 
inches. Then set the dividers to the 
of the angle and lay it off on the are, 
yc. Cut to the lines bo and co. 
larly, an angle drawn on paper can 
vasured by drawing an are across it 
adius of 6”, measuring the chord, 
ymparing with the table, 


ANGLES, 














AT RADIUS OF SIX INCHES. 
Degrees. Chord. Tenths. [Degrees Chord. Penth Degrees Chord. Tenths. 
1 10 31 3.20 61 6.10 
2) 2) $2 3.31 62 6.19 
8 ol a5) D.41 63 6.28 
| .42 34 $.01 4 6.56 
5 Bs 35 3.61 65 6.45 | 
6 62 36 3.71 66 6.54 
7 aa 7 3.81 67 6.62 
8 ~~ 38 | 38.91 | 68 | 6.7L | 
9 4 30) 4.01 | 69 6.80 | 
10 1.04 40 4.10 | TO 6.89 | 
11 1.15 11 1.20 7l 6.97 | 
12 1.26 12 £30 72 7.06 | 
3 236 5 AO 13 ge 
; oe ame SS | Se | aoe BES | ao 
14 1.46 2 (9 44 £.50 > N i4 {22 909 
ID 1.87 "2— 03 45 4.60 3— 03 iD (0 -_ ‘02 
16 1.67 ‘an te 46 £.69 4. ()4 76 7.39 | 4 03 
17 177 | 5.058 47 4.79 —.05 8 17 7.47 | 5—.04 
Is 1.87 .6—.068 48 1.88 6—.05 is 1.99 | 6—.05 
1) 1.98 7—.0o74 49 4.98 | 76 79 1.63 | 7.06 
2») 208 .8—,.08 50 5.08 S07 SO 111 | 20h 
21 21s  s$.098 51 5.17 | 9—.O8f si nO | .9—.07 
22 2.20 52 5.26 82 7.87 
23 2.39 53 5.35 | 83 7.95 
24 2.49 D4 D.45 S4 8.03 
vy 2 AO NM 5.54 S85 S.11 
26 2.70 a6 5.63 S6 S.18 
27 2.80 57 5.72 87 8.26 
28 2.90 | 58 5.82 88 8.34 
20 3.00 59 5.91 Si) 8.41 
30 $.10 | 60 6.00 a0 8.48 








The table gives the length of the chord at six inches from center, for any 


degree. For tenths of a degree, add 


same column, 


the value in the small table of the 
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and the numbers of teeth or the diametral 
pitch, and the measures that must be deter- 
mined before the blank can be shaped are— 

1st. The outside diameters m n and p q, 
each equal to the pitch diameter plus a small 
increment. 

2d. The center angles A C M and A CW. 

3d. The face angles c C M and } CN, each 
equal to the center angle plus a small incre- 
ment. 

4th. The cutting angles a C M and d C N, 
each equal to the center angle minus a small 
increment. 

Of course, all these can be found by first 
making a drawing and then measuring the 
diameters and angles; but, although the 
process is simple enough, and perhaps pref- 
erable in some cases in the hands of a drafts- 
man who has the proper tools to use and the 
skill and knowledge to use them properly, 
still, it is not well adapted to ready and 
general use in the shop. 

Unless made with good instruments that 
are handled with great care, a drawing is not 
accurate enough for the purpose, and its re- 
sults, particularly as to angles, are not apt 
to be well carried out on the work. It is 
easy enough to find the proper face angle by 
a drawing, but not as easy to measure that 
angle and transfer it to the iron blank. 

This method is entirely one of simple cal- 
culation, with no instrument but the pen, 
and no tools to apply its results in the shop 
but the ordinary scratching dividers and the 
scale. It is not only more accurate, but, 
after a few hours’ work with the table on 
various examples, it will be easier to work 
and quicker than the graphical method? 


PROOESS IN DETAIL. 

First, find the proportion of the gears by 
dividing the diameter of the larger gear by 
that of the smaller, and then use the values 
in the table opposite that proportion. 

The diameter increments are found by 
dividing the tabular increments by the pitch, 
and the outside diameters are found by add- 
ing the increments to the pitch diameters. 

The angle increment is found by dividing 
the tabular increment by the number of 
teeth in the larger of the two gears. The 
face angle is the center angle plus the angle 
increment, and the cutting angle is the center 
angle minus one and one-sixth of the incre- 
ment. 

Ezample.—Given, pitch diameters, 6” and 
4’; pitch, 8; teeth, 48 and 32. The propor- 
tion is 6 to 4, or 3 to 2, or 1.5 to 1, and the 
table gives at 1.5 the center angles 56.3° and 
33.7°, and the angle increments {§ = 2°, and 
11 of 2° = 2.3°, from which we find the face 
angles 56.3° + 2° = 58.3°, and 33.7° 4+ 2° = 
35.7°, and the cutting angles 56.3° — 2.3° = 
54°, and 33.7° — 2.3° = 31.4°. 

The diameter increments are 


7,41 

8 = 14 
and . 
1.66 

= 9 

8 21 


and from these we find the outside diameters 
6.-+.14 = 6.14", and 4. + .21 = 4.21”. 

When the proportion falls between two 
tabular proportions, we must use tabular 
angles and increments that are proportion- 
ally between the tabular values. 

All diameters should be figured to the 
nearest hundredth of an inch, and all angles 
to the nearest tenth of a degree. 


PRAOTIOCAL APPLICATION IN THE SHOP. 


The best tool for shaping a bevel gear is a 
compound and graduated slide rest which 
can be set directly to the angles, but as such 
an appliance is seldom to be found, and then 
seldom in good order, the work must gener- 
ally be done by the use of angle templates. 

To use the angle template, lay one edge 
against a straight shaft or mandrel held 
between centers, or against the tail spindle, 
and adjust a side tool or scraper to the other 
edge. If the back of the template be cut 
square with one edge it can be used by 
placing it against the face plate. 

Be careful with the back angle, for the 
back of the tooth is not square with its face, 
and if it is turned square or in any way out 
of truth, the corners of the teeth will not fit 
true in the spaces of the mate gear, and the 
appearance of the job will be spoiled. The 





true back angle of each gear is the center- 
angle of the other gear of the pair. 
SHAFTS NOT AT RIGHT ANGLES. 

When, as it sometimes happens, the shafts 
are not at right angles, a simple preliminary 
drawing must be made. Lay off the shaft 
angle by means of the table of chords, draw 
two lines parallel to the shafts at the distances 


TABLE OF 


INCREMENTS AND ANGLES 


BEVEL GEARS. ; 


MACHINIST 


angle ‘of a gear of 8 pitch and 40 teeth is 
35°, and this in the table gives the angle in- 


crement 
94 


1.48x49 1-6 


’ 


and the diameter increment 


1.63 _ 

ie 20. 
Proceed separately with 

the other gear of the pair 

by measuring and using 

its center angle. 

ERRORS IN DIAMETER. 


will often 
that the outside diam. 


happen 
































Diameter Increment cae 
Proportion. Divide by pitch Divide 
by number 
Larger Smaller of teeth in 
Gear. Gear. larger gear 
1.00 1-1 1.41 1.14 Sl 
1.05 — 1.37 1.42 S4 
1.10 oe 1.35 1.44 6 
1.11 10-9 1.34 1.46 S7 
1.13 9-8 1.33 1.47 S7 
1.14 8-7 1.32 1.44) Ss 
1.15 131 1.50 rig) 
1.17 7-6 1.30 1.52 SY 
1.20 6-5 1. os 1.54 OW) 
1.25 5-4 £25 1.56 | 
1.29 9-7 1.24 1.58 v1 
1.30 a 1.22 1.59 92 
1.35 4-3 1.20 1.60 03 
1.35 ee 18. | 63 93 
1.40 7-5 1.16 1.62 4 
1.45 10-7 1.15 1.63 94 
1.45 —— 1.13 1.65 95 
1.50 3-2 | 1.11 1.66 95 
1.55 — | 1.09 1.67 96 
1.60 8-5 | 1.07 1.68 6 
1.65 — | 1.05 Be a Q7 
1.67 5-3 | 1.08 1.72 vs | 
1.70 - | 1.01 1.73 9) 
1.75 7-4 99 1.74 100 | 
1.80 5 i 2.7 | RS | 10r | 
1.85 | — | .95 | 1.76 101 
Lo |. == 93 Lae 101 | 
1.9% — | .91 1.78 102 | 
2.00 | 21 + .80 | 1.79 102 
2.10 c= {37 | 1.80 103 
2.20 a 84 | 1.81 103 
2.25 Q—4 2 | 21.82 104 
2.30 ———. fl L80 1.83 104 
2.33 7-3 18 1.84 105 
2.40 — 76 1.85 1 106 | 
2.50 5-2 |. 186 | 106 | 
2.60 723 | 186 | 106 | 
2.67 | 8&3 1 | 1.87 | 10T | 
20 | —— 69 | 1.87 | 107 
2.80 — 67 1.88 108 
2.90 ss 65 1.89 | 108 
3.00 3-1 63 | 1.91 109 
3.20 60 1.92 109 
3.33 10-3 DS 1.92 109 
3.40 — 26 1.92 110 
3.50 7-2 o4 1.95 110 
3.60 | — 52 | 1.938 110 
3.80 | — 50 | 1.94 111 
4.00 | 41 44) 1.94 111 
4.20 - - AT L$ 111 
4.40 — 4 1.94 111 
4.50 9-2 et 1.95 112 
4.60 42 1.9 112 
4.80 41 1.06 112 
5.00 o-l 2) 1.96 112 
5.20 ——~ 38 L.O6 112 
5.40 — a yf 1.06 112 
5.60 —— a LOT 113 
5.80 —— wot 1.07 11s 
6.00 G-| 333 1.97 1133 
6.20 —— che 1:97 115 
6.40 — ol 1.97 Lis 
6.60 —— 0 1.97 115 
6.80 —_— 29 1.08 113 
7.00 7-1 28 1.98 11s 
1220 — Py | 1.98 [1 
7.40 ——- ey | LOS 115 
7.60 —- 20 1.08 113 
7.80 — 26 Ls 115 
8.00 s—| 20 1. 11 
8.20 — 24 1.08 114 
8.40 — 24 LOS 114 
8.60 ~~ 235 1.98 114 
S80 20 LOS 114 
9.00 9 oe AU eee 
9.20 — .22 1.900) 114 
9,40 —— oa 1.00 114 
9.60 — ood 2.00 114 
OL SO cimasia 20) 2 OO 115 
10,00 10-1 20 2.00 115 


eter will be turned too 
small, or that a casting 
will not quite turn to the 
desired size. In this case 
: the diameter should be 
15.0 15.0 left 1 a ible 
G4 43.6 eft as large as possible, 
47.7 42.3 and then the other, or 
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41 


Center Angles, 


Smaller 


Larger 
i Gear. 


Gear. 


418.0 2.0 mate gear, should be 
Add turned under size, to keep 
the correct proportion be- 
tween the pitch diameters. 
For example, if the 
smaller gear of a pair 
that are proportioned two 
or to one is found to be ,4 
inch under size, the larger 
gear must be turned twice 
as much, or ,); inch under 
Sa size. 
2.8 Great care must be 
32.0 taken to have the smaller 
I gear of an unequal pair 
- very near to size, for any 
9,7 inaccuracy can be bal- 
anced only by a propor- 
tionally larger inaccuracy 
mS of the mate gear. If the 
smaller gear of a pair that 
2 are proportioned six to 
{ one is as much as ,', of 
3.4 an inch under size, the 
39 larger gear must be turned 
yd 
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8 and this is enough to 
i change the number of 
teeth, the proportion and 
the face, and spoil the 
work. The only remedy 
in such a case is to cut 
shallow teeth on the pin- 
ion, so that its pitch diam- 
eter is unchanged. 
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Cotton Manufacturing 
in New England. 
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The latest report of the 
Massachusetts Bureau of 
Statistics of Labor con- 
tains some very valuable 
figures. The summary 
statement of the report 
concerning the New Eng- 
02 land cotton industry is, 
that since 1831 the pro- 
ductive capacity of the 
operative, measured in 
pounds of product, has 
7 increased 145 per cent.; 
) that this product is secured 
3 by the development of skill 
2 and by improved pro- 
cesses and machinery, 
whereby 184 per cent. 
more spindles are con- 
trolled by the average op- 
erative in 12 per cent. less 
time, and that measured in 
net value of product the 
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of the half pitch diameters, and from their 
intersection draw a conical line to the center. 

Measure the center angle between either 
shaft and the conical line, and the proper 
increments will be found in the table at 
that center angle. 
than 45°. the tabular angle increment must 
be divided by the number of teeth in the 
gear, as usual, and then divided by the 
tabular proportion. 

Ezxample.—It is found that the center 


If the center angle is less | 


productive capacity of 
the operative has in- 
creased 75 per cent., while the cost of prod- 
uct has been materially reduced to the con- 
sumer, and, that, notwithstanding the de- 
crease in working time, wages have increased 
97 per cent. In Massachusetts, working un- 


der a ten-hours law, the net product per op- 
erative, the basis of value, is greater than in 
any Other Eastern State, though the opera- 
tives in the other States labor more hours 
per week. A smaller relative share of the 
/net product in the manufacture of cotton 


3 


goods, as has been said, goes to wages than 
in 1850, although productive processes have 
been so perfected and machinery so ingeni- 
ously adjusted as to render it possible to 
make a dollar’s worth of net product to-day 
with over 70 per cent. less capital than was 
required to accomplish the same result in 
1850. It is suggested with regard to this ap- 
parent exception to the general rule, that 
‘perfection of machines and processes con- 
stantly tends to create a larger product with 
less capital, and the ratio of increase in pro- 
ductive capacity tends to outrun the ratio of 
increase in wages, so that of this larger 
product labor obtains a less relative share, 
although itis produced at less expenditure 
of time and effort, and rewarded by con- 
stantly increasing wages.”— The Textile Rec- 
ord, 
ee 

The Novelties Exhibition at Philadelphia, 

The Philadelphia Tool Company, Philadel- 
phia, Pa., exhibit a collection of old tin 
cans, tin workers’ waste, and tin scrap, 
which had been buried 15 years. They also 
exhibit sash, and other weights which they 
make direct from the old tin, without mixing 
in iron or other metal. Their teams are 
se-n gathering old tinware from vacant lots. 

The Positive Water Meter Company, Front 
and Laurel streets, Philadelphia, Pa., dis- 
play the Rowbotham Water Motor attached 
to and driving coffee mills, etc. These 
motors and also their meters, are built onthe 
principle of two vanes passing loosely through 
a drum, which revolves in a case eccentric 
with the axis of the drum, and takes water 
upon an increasing radius, discharging it as 
the radius decreases, the vanes in length 
being equal to diameter of case. 

An ‘open side planer,” by Detrick & 
Harvey, Baltimore, Md., is shown at work. 
The face of the cross-beam and post are 
alike. The saddle can be used upon either. 
On the open side of the planer are two T- 
slots, the entire length of bed, to which are 
bolted brackets. Upon these brackets there 
is a rail or track, adjustable to and from the 
bed. <A table corresponding in height to the 
planer platen slides upon this track. This 
table can be used for supporting long or 
wide pieces of work or will serve asa 
pivotal point to plane segments. The slid- 
ing table is moved simultaneously with the 
platen by bolting the work to it, or it may 
be moved by connecting rods. 

A frictionless feed consumes power only 
when feeding, and is operated directly from 
the driving shaft. This planer was illus- 
trated in the Amerioan Maouinisr of Feb. 
14, 1885. 

A. Whitney & Sons, of Philadelphia, ex- 
hibit car wheels torun loose on the axle, for 
mining and other purposes, without the 
necessity and expense of collars on the axle, 
and so as to exclude dust and dirt from the 
running parts, whilst at the same time they 
are well oiled witha minimum of oil. The hub 
of the wheel is closed on its outer end, and 
is provided with a recess into which a key- 
block is dropped, and with a chamber to 
hold the oil. The axle is turned with a 
groove in it near each end, into which the 
key-blocks fall when the wheels are in posi- 
tion, and in which they are secured by the 
plugs which close the oil chambers. An 
improved pedestal secures the axle to the 
body of the car, and excludes dust from the 
inside face of the hub. It can be adapted to 
round or square axles. By its use the wheels 
can be certainly and easily ‘‘spragged” in 
case of necessity, without damage to the sill 


of the car, and by a special contrivance the 
body bolts are so locked that they cannot be 
jarred from their position by ‘ spragging ” 
or other causes. 

I. P. Wendell, 3,703 Walnut street, Phila- 
delphia, Pa., exhibits an asbestos and graphite 
compound for journal bearings and step 
boxes. The composition is acid and fire 
proof. <A test by Goodell & Waters, proved 
the value of the preparation. A planer 
cylinder was run by the above firm 5 hours 
per day for three months at a speed of 4,500 
revolutions per minute, without oil. The 
| boxes show no perceptible wear, and the 
| paper packing under the caps has not been 
| hot enough to be discolored. 

A Trenton automatic cut-off engine 
|9’"x 12’ is running with an 4” steam pipe, 
| and attracts attention. 
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Pump. 





The Hall Hydraulic Pressure 





These pumps are specially designed for 
working hydraulic presses, cranes, testing 


machines, for use in lead pipe and tool | 


works, etc., etc. They are double-acting 
with four separate pump cylinders arranged 
at opposite ends of each steam cylinder, 
operating in a direct line—the piston-rod and 
pump plunger at each end being made in 
one piece. By this arrangement all outside 
connections, such as crossheads, parallel, 
connecting rods, guides, etc., are done away 
with, and the liability to wear out of line, 
it is claimed, overcome. The relative pro- 
portion of piston area, as well as the dis- 
placement, is exactly alike at each stroke, 
consequently there is no variation of the 
pressure or of the flow. The discharge and 
suction connections, CV, ), can be made at 
either or both ends of the pump. The 
valves and seats can be readily taken out by 
unscrewing the plug directly above them. 
The sectional view represents the interior 
arrangement of steam valves as applied to 
this and other forms of the pump. The 
engine of one division operates the steam 
valve of the other division, and vice versa. 
In this view the valve, a plain flat slide, 
stands at the left of its stroke, in a position 
to admit steam to the right of the main 
piston, moving it to the left. When the 
piston reaches nearly the end of its stroke it 
passes the port A, at the top of cylinder, 
and a small portion of the steam moving 
the main piston passes through this port 
across to, and shifts the valve of the other 
piston, which then makes its stroke, and in 
like manner admits steam across to reverse 
" the valve of the first-named piston. It will 
thus be seen that 
by proper loca- 
tion of the ports, 
corresponding to 
A and B, in each 
cylinder, each en- 
gine must in its 
turn make a full 
stroke before giv- 
ing steam to re- 
verse the valve of 
the other. The 
admission of 
steam, however, 
being timed so 
that each engine 
starts a little be- 
fore the other 
stops, thus keeps 
up a continuous 
and uniform de- 
livery of water. 
The location of 
the ports A and 
B, near the end of 
the stroke of the 
pistons causes 
each in its turn to 
pause (while the other is making its stroke) 
for a length of time sufficient to allow 
the seating of the pump valves by gravity 
instead of by the action of the return currents. 
It is claimed for these pumps that they 
occupy little space, are noiseless and posi- 
tive in operation under any pressure ; that 
they are without working joints and have 
but few pieces. Itis also claimed that the 
cushion of the pistons is so effective that 
the entire load against which the pump is 
working may be thrown off instantly, with 
full head of steam on, without danger of 
pistons striking the heads. The workman- 
ship of these pumps is good, all parts being 
made to gauge and interchangeable. 
The manufacturers are the Hall Steam 
Pump Co., 91 Liberty street, New York. 
aiiiinen 





American bits and augers are in common 

use by all civilized nations. 
; ame = 

It is said that 80,000 dozen monkey- 
wrenches a year are exported from the 
United States to Europe. 
ope 

In recent experiments with a new balloon 
in France, it is reported to have made head- 
way against the wind, and to have been 
steered at pleasure. 
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Early Engineering Reminiscences. 





By Groras Esoor SELLERS. 





SIXTEENTH PAPER. 





I propose in this paper and the following 
one to give some of my own experience of 
the difficulties early constructive machinists 
had to contend with, not only for want of 
effective tools, but in many cases the diffi- 
culty in procuring materials for their work ; 
added to this was being obliged to carry out 
the ideas of higher powers, often against 
their own convictions of what was right. 

In the year 1834, the foundry and machine 
shops then carried on by my brother and 
myself, were mostly engaged on work for 
iron furnaces, rolling-mills, flour-mills and 
machinery for paper making. To turn the 
drying cylinders for the latter we, had con- 
structed what at that time was considered a 
mammoth engine lathe that would turn 9’ in 
length and 4’ 10” diameter; also for fin- 
ishing the housings for paper-press rolls 
and calenders, we had built and put in 
operation the first iron planing machine in 
the State of Pennsylvania. If I recollect 
right, there were then only two others inthe 
United States, one in West Point, N. Y., 




















(this was before the day of cabs). It was 
the first engine Mr. M. W. Baldwin had 
built for the State, and had been but a short 
time in service. It had a high dome boiler, 
one pair of driving-wheels back of the fire- 
box, with half crank-axle and four-wheel 
truck; the driving-wheels were cast-iron 
center and spokes with wooden rim or felloes 
and wrought-iron flange tire. The frame of the 
engine was wood, cornered and plated with 
sheet iron; axle-boxes in cast iron slide 
pedestals with springs for both driving- 


wheels and truck above the frame of the | having full crank axle. 





saying they would pay a reasonable con 
sideration for its use. Mr. Cameron re- 
turned, saying that Mr. Baldwin had applied 
for a patent for the half-crank, that he had 
made the invention for his own protection 
and it was not for sale on any terms. In thi 
dilemma I again unsuccessfully urged outsid: 
connections. I then proposed to equaliz 
the weight by another pair of driver 
back of the fire-box, connected by outsid: 
cranks, in the manner of the English four 
wheel engines, the front pair of drivers 
I made a sketch o! 


engine; the cylinders much inclined and this which met with Mr. Cameron’s approv 


placed outside the smoke-box. I have 
given the description of this engine as it 
was the type of what the commissioners re- 
quired, and that what follows may be better 
understood. 

The result of this trip was that we under- 
took to build some engines for the State 
road ; the commissioners stipulating that 


al, but Mr. Brandt would not give way i: 
his objection to the cylinders with stean 
connections under the smoke-box—he ha 
so much trouble with the English engines 
He finally joined me in advocating outsid 
connections. Mr. Cameron said the com- 
missioners were not willing to risk experi 
ments. I urged that outside connections 


the boilers should be dome boilers, one pair was no experiment, that Stephenson’s Rocket 


of drivers back of the fire-box, and cylinders 
outside of the smoke-box; drawings to be 
made and submitted for their approval. 
Brandt was very pressing that we should 
undertake to build these engines. He pro- 
posed while making the drawings to give 


me the advantage of what experience he had radical defect. 
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shops, and the other in Dr. Nott’s Novelty 
Works. This primitive machine had a 
capacity for 8’ length by 4’ wide and 3’ high. 
The bed-plate was driven by screw; the 
only thing automatic about the machine was 
reversing the screw to run back the bed- 
plate at an increased speed. Both the down 
and cross feed of the tool were by hand. 
Primitive as this machine was, it did good 
work, if it did take its time to do it; it was 
a great advance from the hammer, cold- 
chisel and file. 


In the latter part of the summer of 1834, 
James Cameron, brother of the Hon. Simon 
Cameron, at that time chairman of the 
Board of Canal Commissioners, called on us 
and said he had been informed by John 
Brandt that we had the above described 
lathe and planer, both well adapted for 
locomotive work, and asked if we would 
undertake the building of some locomotives 
for the State railroads. As the paper 
machinery and other work was slack, we 
took the subject under consideration, and 
a few days later I accompanied Mr. Cameron 
to the shops at Parksburg to see and consult 
with their engineer, and with Mr. Brandt, 
foreman of the shops. We rode from the 
head of the incline plane to the shops on the 
open platform of the locomotive ‘‘ Lancaster ” 


with the English locomotives, with the 
Baldwin engine, and one of Norris’ that was 
then having some changes made on it, not 
having given entire satisfaction, after which 
it ranked as the most reliable and effective 
freight engine of its time. Before com- 
mencing the drawings I had several discus- 
sions with Mr. Brandt, and while making 
them he several times came down to the 
city and remained over night with me. It 
soon became evident that requiring the 
driving-wheels to be placed back of the 
fire-box was more due to Mr. Brandt’s oppo- 
sition to full cranks in front of the fire-box, 
with the cylinders, valves and their connec- 
tions under the smoke-box, than that urged 
by the commissioners of unequal distribution 
of weight and its injurious effect on the 
rails. 

It was also evident that full cranks could 
not be placed back of the fire-box and the 
cylinders outside of the smoke-box, without 
reducing the diameter of the boiler and 
narrowing the fire-box to an extent that was 
not admissible. 


I proposed outside connections, but that 
would not be listened to. The Baldwin 
half crank must be adopted; this we refused 
without written consent from Mr. Baldwin, 
which Mr. Cameron undertook to procure, 





Hackworth’s, in fact most of the early Kng 
lish locomotives were outside-connected. 
This argument was used against me and 
its adoption; for, said they, ‘‘ Stephenson 
and others would never have abandoned it 
for full crank unless there had been som< 
The fear was tbat the wid 
spread cylinders would produce such oscil 
lation as to be injurious to the track if it did 
not cause the engine to jump it. We offered 
to build either as I had suggested, with ful! 
cranks and two pair of drivers, or outside 
connections and one pair of drivers back of 
fire-box; but it was not until we guaran. 
teed against injurious oscillation that the 
latter plan was accepted. Having reached 
that point, a cross-section drawing was calle 
for to give the 
spread of the cy]- 
inders, to . ascer 
tain if they woul: 
pass through the 
tunnel, as it was 
being driven on 
the Lancaster and 
Harrisburg road, 
connecting with 
the State railroad. 
Supposing all dif. 
ficulties had been 
met and over 
come, I made the 
drawings and sub- 
mitted them, but 
I was mistaken: 
my drawings 
called for an iron 
frame instead of 
a wooden one, 
that up to that 
time was the only 
frame in use; it 
was objected to 
on the ground of 
its having too 
much rigidity. I argued that the boiler 
was the foundation to build to; that 
the springs would give all required elas 
ticity. After considerable delay the iron 
frame was approved of; then arose another 
difficulty—the diameter of the journals of 
the driving axle would be the same as that 
of the axle, the face of the hubs of the 
driving wheels coming in contact with the 
brass boxes, would draw the oil from the 
journal and dissipate it by its centrifugal 
force, and, consequently, the journals could 
not be kept from cutting. Various plans 
were suggested to remedy this imaginary 
difficulty, one of which was a single 
collar central to the box, the increased 
diameter of which would draw the oil 
towards it; it was not adopted, though 
Brandt, at that time, was experimenting 
with it for car axles. 

Believing that admitting of inside jour- 
nals for the drivers carried with it th: 
journals for the truck axles, which brough' 
the truck frame directly under the engin: 
frame, accordingly I made the drawings: 
a wooden truck frame plated with iron: 
cast-iron pedestals to carry the axle boxes 
a pair of long vibratory springs over th: 
frame, the ends of the springs resting on th« 
axle-box pins. On the center of these springs 
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were rollers as side bearings for the track | 
between the springs and the iron engine} 
frame. This was objected to, and outside 
bearings for the truck axles insisted on. 
\s there was no outside wooden frame to 
place the truck springs over, as in the Bald- 
win engine, a wooden outside truck frame, 
with cast-iron pedestals with a separate 
spring to each journal was adopted. These 
journals being outside the wheels, they did 
not come under the frame of the engine. 
Being satisfied the engine would run more 
steadily if the front weight was carried on 
ihe center of the truck instead of by side 
bearings on its frames, without consulting 
the commissioners, we adopted a wrought- 
iron cradle with a center socket in which 
rested a steel-faced wrought-iron center pin. 
\s this was the first center-carrying truck 
ever constructed, I shall, further along, 
relate the trick we were compelled to resort 
to, to gain for it even a trial. 

Before undertaking to build these engines 
we had a verbal agreement with Moses Starr, 
the then only boiler maker in Philadelphia 
prepared for that kind of work, but by the 
time the drawings were taken to him, he 
had contracted to furnish boilers to Baldwin 
to the full capacity of his shops for some 
months. Accompanied by Mr. Brandt, I 
went to New York, and there contracted 
for two boilers, and even for these the work 
was divided; the boiler maker not being 
prepared to bore the flue sheets after turn- 
ing the flanges, they were bored at the West 
Point shops. 

On this trip Mr. Brandt proposed going to 
Albany to see the locomotive on the Mohawk 
& Hudson Railroad. When there, we rode 
on an English four-wheel engine, with full 
crank axle, wheels about four feet diameter, 
connected drivers by cranks and rods out- 
side the frame. We also saw in the shops 
an engine with inclined cylinders placed on 
the foot-board, four wheels, inside cranks 
and outside connected. This was shown us 
as the first successful locomotive run in the 
State of New York, and was built at the 
West Point works. We also rode on 
another engine, built a year or two later at 
the same works. This was shown as the 
first four-wheel pivoted truck engine, de- 
signed by John B. Jarvis, the chief engineer 
of the road; it had one pair of driving 
wheels back of the fire-box. The cylinders 
were outside of the smoke-box, to give room 
for the full cranks and connecting rods; the 
fire-box was narrowed and lengthened. 
With the exception of the half cranks and 
dome boiler, this was the type of the engines 
then building by Baldwin. We also rode on 
a truck engine built in England from Ameri- 
can drawings. 

I expected to have found in New York 
round iron that would finish for 6” diameter 
driving axles; also flat iron for the frames, 
but neither were then kept on hand. We 
got the frame iron drawn at one of the 
Pennsylvania charcoal forges, and finished 
in our own shops. The axles we piled, of 
charcoal iron, taking the heats in a hollow- 
fire on an open hearth, and forged under an 
old-fashioned trip hammer of about 200 lbs. 
weight. The flange tires we ordered from 
Lowmoor works, England, giving the out- 
side diameter 43’, the thickness to be as 
heavy as they rolled. They came in straight 
bars so short as to take two bars for each 
tire, and not exceeding 13” thick. We had 
expected to have received them bent and 
welded. This was another unexpected 
operation to prepare for, but having good 
smiths we did not meet with any serious 
difficulty. 

The driving wheels were a subject of 
much discussion. The rigid manner the 
road was laid—T-iron secured in cast-iron 
chairs bolted and leaded to alternate stone 
blocks and stone cross-ties; intended for an 
everlasting roadway on which the farmers 
could haul their produce to market with 
their own teams at slow speeds; every 
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by Baldwin’s combined wheel center and 
spokes of cast-iron with deep wooden fel- 
loes. This, it was argued, gave the re- 
quired elasticity. I proposed slightly re- 
cessing a cast-iron rim under the tread, 
letting the tire have its bearing under the 
flange and about one inch of its outer edge. 
Objections were raised to this, but led to 
making the cast rim of the wheel sufficiently 
deep to admit of recessing to take in well 
seasoned segments of white oak forming a 


oun 
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as escape holes. Years afterwards I was 
shown a section of one of these tires that 
had been worn and turned down to about }” 
in thickness. 

It showed a very perceptible setting 
or sinking into the recess; as to the wood- 
en felloes, I was informed that very lit- 
tle of them was left, and what was, was in 
loose pieces falling about, the greatest 
bulk having escaped in dust througb a 
bolt hole. 





bottom, and side-supported felloes of about 
2” deep within the rim. These segment- 
felloes, when secured in place, were turned, 
leaving just so much fullness that the shrink- 
ing tire would compress them and have its 
bearing on both the wood and the cast-iron 
rim of the wheel. 


edges. The spans between the spokes oppo- 


tion, were provided with bosses to receive 
bolts to secure in place counter - weights 


engine was in service. This he did about 
two years in advance of the Rogers hollow- 
spoke counter-balanced wheel, which has 
been frequently referred to as the first effort 
at counter-balancing. After our wheel pat- 





SMALL GEAR CUTTER. 


terns were ready for the foundry I became 
so apprehensive that the wood felloes, sub- 
jected to the heat of the tire, after it had 
shrunk and seated on the iron rims so as to 
prevent the escape of the gases, would lose 
their tenacity, in fact, be converted into red 


charcoal, that I had the core boxes and 
joints altered, to so narrow the recess for the 
felloes that the tire would have sufficient 





cast-iron chair on its stone foundation being 
an anvil on which a quick moving wheel 
would hammer out the rails’; this rigidity 
of road must be overcome by a certain 
elasticity in the locomotive; the commis- 
sioners seemed to have been carried away 


| bearing on the iron rim, even if the wood 
| was left out; in fact coming to my original 
proposition of simply recessing; to lessen 
| as much as possible the injurious effects of 
| the confined heated gases on the wood, the 
holes for the tire-fastening bolts were drilled 


Maontnists’ SOALEs. 


The spokes or arms were flat, with ribbed | 
| ete. 
site the crank-pin, at Mr. Brandt’s sugges- 





ASBESTOS SHEATHING, 


which we proposed putting on after the 





FLEXIBLE Back Haok Saw. 


Small Gear Cutter. 





This little machine is one of the latest 
additions to the regular line made by E. E. 
Garvin & Co., 139 Centre street, New York. 

It is intended for rapid and convenient 
cutting of light gears, ratchets, etc., used in 
telegraphic and mathematical instruments, 
It will swing a diameter of six inches 


on centers, and about twelve inches when 
the arm which carries the tail 
| taken off. 


center is 


The slide has a movement of 5} inches be- 
tween two adjustable stops. There is also 
adjustment of cutter heads of three inches, 
allowing the use of finishing and roughing 
cutter side by side on the arbor, against one 

stop for roughing cutter, and moved against 
the other stop for position of finishing cut- 
ter. There is also ample vertical screw ad- 
justment for depths of cut in thousandths, 
and to accommodate varying sizes of work. 

There is a large box formed in the top of 
the machine convenient for holding work, 
cutters, etc. The cutter spindle can be 
nicely adjusted to bring the cutter central. 
A backing-up support for the work is fur- 
nished, which prevents chattering and se- 
cures smooth cuts in thin flexible gears. The 
end of index.spindle is threaded to admit of 
using chuck in face-plate for handling work. 
The indexing is done by means of a pawl, 
acting on a large ratchet wheel between two 
adjustable stops. 

A rack-cutting attachment, with microme- 
ter adjustment in thousandths of an inch, is 
shown at the base of the machine in the 
cut. There will also be seen a bevel-gear 
fixture, with the necessary adjustments for 
rolling, in cutting the gear to a center. 
Countershaft hangers are adjustable and self- 
oiling. 

=> 

Engines of war are short-lived now-a- 

days. Three years ago no praise was too 


high for the machine-guns which had 
brought to a close the bombardment of 
the forts of Alexandria by driving the gun- 
ners from the guns they were serving. This 
week those same guns of Mr. Nordenfeldt’s 
invention are pronounced obsolete, and no 
longer fulfilling the necessary requirements. 
Recent experiments carried out in Weymouth 


‘ments. 


5 


torpedo-boats, have shown that the quick- 
firing gun manufactured by Messrs. Hotch- 
kiss is the only one at present whose results 
are satisfactory. But Mr. Nordenfeldt cannot 
complain. He has had a lengthy innings ; 
and it will not be long before the inventor of 
such a perfect piece of mechanism as the gun 
which he introduced into the service will 
have another weapon ready for the defeat of 
the rival firm.—/Zendon World. 

Machinists’ Improved Steel Seales, 





The engraving represents an improved 
steel scale, made by Coffin & Leighton, Syra- 
cuse, N. Y. The improvement consists in 
graduating the ends, as plainly shown in the 
cut. Both ends are graduated, to provide 
for taking either right or left-hand measure- 
By means of this improvement, 
measurements can readily be taken in grooves, 
recesses and places where it would be im- 
possible to use the long end of the scale. It 
will be found very convenient for measuring 
shoulders on turned work without taking it 
from the lathe, where the center prevents the 
use of the ordinary scale. 

In other respects, the graduating lines on 
these scales are clearly and accurately cut, 
and the general finish is excellent. 

—- 
Asbestos Corded Sheathing. 











The engraving represents this sheathing as 
made by the H. W. Johns Mfg. Co., 87 
Maiden Lane, New York. Itis a new pro- 
duction, composed of pure asbestos sheath- 
ing, to which is attached, by a fireproof com- 
position, loosely twisted rolls of asbestos 
fiber, forming material about one-quarter 
inch thick. It is used as a covering for any 
heated surfaces, such as furnaces, hot air 
and smoke pipes, super-heated steam pipes, 
etc., and as a cushion on light iron for the 
application of cement felting. It is said by 
the manufacturers to be the best article yet 
made by them for the protection of hair 
when applied to steam pipes. 
= an - 
The Railways of Japan. 





All who take an interest in railway exten- 
sions will be pleased with the news brought 
by a recent mail from Japan, relating to the 
opening of a new railway in that country. 
The development of the railway system in 
Japan, is indeed extraordinary; there are at 
present about 314 miles of railway working 
and about 800 miles more in course of con- 
struction or under survey, which fact will, 
no doubt, be very gratifying to the con- 
tractors, rail makers, rolling stock and engine 
builders in this country. The cost of con- 
struction of the Japanese lines has been 
abnormally high, especially considering that 
there have been no preliminary Parliament- 
ary expenses, and that the compensation 
given for land has been small. Yet, in spite 
of the heavy first cost, and the fact that the 
traflic is mostly in passengers, the return for 
last year, in one section at least, has been 
very satisfactory. The gross receipts on the 
Tokio and Yokohama section amounted to 
17 per cent. of the total outlay. We hope 
that the great prospective demand for raii- 
way material will be largely supplied by 
British producers.—Mechanical World. 

RR - 


New Flexible Back Hack-Saw. 


These saws are of iron, the teeth only be- 
ing hardened by a process peculiar to their 
manufacture, which substantially converts 
the teeth to steel. The back of the saw be- 
ing soft, it will not break in use; it can be 
bent to the shape shown in the engraving, 
then returned to shape again without injury. 
The teeth at the same time are so hard as to 
cut with uncommon ease; when dull it is 
cheaper to throw away the saw and insert a 
new one in the frame than to sharpen an or- 
dinary saw. Saws of different temper, de- 
pending upon the metal to be cut, are fur- 
nished. The manufacturers are Henry G. 
Thompson & Sons, New Haven, Ct., and 
51 Leonard street, N. Y. 

en 

The old-time item about passing a current 








Bay by the Polyphemus against dummy 


of electricity through a steam boiler to pre- 
vent scale is again revived. 





LETTERS FROM PRACTICAL MEN, 





Squaring Mixed Numbers, 
Editor American Machinist : 

The method given in your last issue for 
squaring a mixed number is, as given, only 
applicable when the fraction is }. The ex- 
planation is obvious to any one acquainted 

with the rudiments of algebra, and a general 
rule for all mixed numbers is deduced. 

If a be a whole number, and @ a fraction, 


then (a -+ 4)* a®+2ab+ )*. But 
(a+2b)Xa=a*+2abd,to which if 3” 
be added, we have a® + 2a5-+-0* = (a+)?. 


Therefore, to square a mixed number, add to 
it its fractional part and multiply the result- 
ing number by the whole part of the mixed 
number ; add to the product the square of the 
Fraction For instance, to square 4§; 
46 X 4 = 193, add ,*, and we have 19j5. 

This method is an improvement on the 
one usually employed, and the writer is for 
one obliged to Mr. Hobart for calling atten- 
tion to it. 

Buffalo, N. Y. Gro. B. Snow. 

[We have received a large number of 
communications on the above subject much 
of the same purport as this one. } 


Expansion of Gases, 
Editor American Machinist : 

In connection with your article on super- 
heated steam (Oct. i7th, 1885), and the ex- 
pansion of gases, permit me to note four 
special facts that may be derived from in- 
formation contained in the papers of M. 
M. Magnus (Poggendorfi’s Annalen), and 
Regnault (Ann. Chim. et Phys.); also in 
Pouillet’s Elemens de Physique. They are 
as follows: That all gases expand nearly 
alike for equal increments of heat, and 
that all vapors, when remote from their 
condensing points, follow the same law ; 
that the rate of expansicn is not altered 
by a change in the state of compression, 
or elastic force of the gas itself; that the 
rate of expansion is uniform for all de- 
grees of heat, and that the actual amount 
of expansion is equal to ,}5 part of the 
volume of the gas at 0 degrees Fahr. for 
each degree of the same scale. 

These rules I have verified wherever 
opportunity has permitted me. To ex- 
emplify the expansion, gas expanding ,}5 
part for every degree of additional heat, 
460 volumes will expand to 461 volumes for 
1 degree of heat, to 492 for 32 degrees, 672 
for 212 degrees, and 741 volumes for 281 
degrees of heat. With 15 lbs. pressure at 
212 degrees an increment of 69 degrees 
would increase the pressure as 672 is to 
741; as 1 to 1.10, or from 15 pounds to 
16.50. 

In ordinary boiler practice 69 degrees 
would develop a pressure of 50 Ibs. or an 
increase of 35 lbs., instead of 1} lbs. 

Of course if such superheating apparatus 
were directly connected (without check 
valve for. instance) the slight increase of | 
pressure developed in the superheater would | 
be somewhat felt in the steam pressure of 
the boiler. Wo. H. Weieurman. 

82 Astor House, New York City. 





Licensing Engineers. 
EKditor American Machinist : 

I read the questions for engineers that 
appeared a short time since in the AMERICAN 
Maonrnist, and wished something in a simi- 
lar line were insisted upon in the marine 
inspection service. If it served no other 
purpose it would make applicants study fur- 
ther into the principles of engineering, and 
they would remember more than by reading 
books on marine engineering. 

Licenses are had too easily from the inspec- 
tion service. I know by observation that 
they are frequently got through politics, 
without ability at the back. Sometimes men 
come from the machine shop with no 
experience at all as engineers. No one 
welcomes machinists as engineers more than 
I do, but for their own good they ought to 
serve some time in a lower grade than first 
assistant, even on a 500-ton steamer. They 
would be all the better for six months in the 
fire-room. Of what use is an engineer if he 
does not know how to burn fuel to the best 
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adcsniont’ ? Itis ie ieapeanite for him to teach | the manufacture of such an epentent article | 


others, and he does not know that his fire- 
men are doing their duty. 

I have no doubt there are engineers who 
would object to examination being made 


as the steam boiler. The greater my experi- 


‘ence in their construction, the greater the | 


severer, but at the present time it is too| 


simple, too crude altogether. It permits 
too many men in the service who do not 


possess sufficient talent to make good oilers. | 


In a great many instances engineers are to 
blame for signing their applications; they 
often do it to oblige a brother engineer, 
without personally knowing anything about 
the qualifications of the applicant. This is 
not justice to any parties concerned. Find 


necessity appears to me for such a measure : 
and knowing how dependent on. steam 
power we are daily growing, the matter of 
legal jurisdiction in their manufacture is, 
to my mind, an absolute necessity. 

The statistics of explosions, compiled by 
insurance companies, demonstrate beyond | 
question, that wherever a regular inspection | 
of boilers takes place, and where they are 
built under the supervision of inspectors ap- 
pointed by National, State or City govern-— 
ments, or by companies carrying insurance 


out a man’s capabilities from his work before on their use, the casualties are much less | 


signing his application. 


I would like to sound a note of warning | place. 


to stationary engineers, in their efforts to 


have engineers licensed, that is, that those | occurred on Onondaga Lake in the early 


than in those cases where no inspection takes 


In this (Onondaga) county an explosion 


appointed to grant licenses be men who | part of the summer, resulting in the death of 


thoroughly understand their business rather ‘the proprietor of the boat. 


This explo- | 


than those who have a political ‘ pull.” sion stirred up the feelings of the Common | 


Don’t copy after the marine service, or it} Council to such an extent that an in- 
| spector was appointed to examine the steam- | 


will be a curse rather than a blessing. 
Marine. 


boat boilers plying on the lake prior to May 
|1st of every year. When it is taken into 


| thorities. 


for, provides that where parteta are insured 
against damage from boiler explosion, and 
regular inspection is made by inspectors of 
such insurance companies, the same may be 
taken as a regular inspection and exempting 
the insured from inspection by the local au- 
Conflagrations and destruction of 
property by fire cause the authorities to re- 
vise their charters and reduce their fire lim- 
its. Is it necessary that lives in large num- 
bers must be sacrificed before the authorities 
will take proper steps to protect their citi- 
zens? The American Society of Mechanical 
Engineers, and the National Society of Sta- 
tionary Engineers should, in my opinion, 
take active, earnest steps to frame a law 
acceptable to all interested parties and use 


| such influence as they possess to secure its 


passage and the appointment of competent 


_educated mechanics (not politicians), to 


carry the same into effect. 
Syracuse, N. Y. GEORGE MaRsHALL. 
——__*<4>e—__—__- 
Shop Notes, 





A very good way of making dies for cut- 
ting pipe threads is shown by Figs. 1 and 2. 


Improvements in Boiler Construction | consideration that but a small percentage of | The cast-iron chuck a is fitted to the spindle, 


and Laws Requiredto Enforce Them. 
Editor American Machinist : 

In arecent issue of your paper there ap- 
peared a letter from Prof. John E. Sweet 
entitled ‘‘ Making Tight Boilers Without 
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Caulking,” which deserves attention from | 


boiler makers. The matter, is not, how- 
ever, an original one. I cannot, at present, 
definitely locate the source from which I 
first gained the information, but am of the 
opinion that my attention was called to the 


subject through the columns of 7'he Loco- | 


motive, and it made such an impression on 
my mind from its merit, that since I first 
read it, I have followed the practice as far 
as possible, and know other builders of 
steam boilers who have also introduced the 
method into their practice, not, however, 
as a substitute for caulking, but as an aid to 
accomplish the work without unnecessary 
strain upon the material. 

Improvements of this kind cannot be car- 
ried into general effect so long as close com- 
petition exists among boiler builders, and 
such different opinions prevail as to what 
constitutes the best method of construction. 

Much can be done by foremen of shops 
in introducing meritorious methods such as 
is presented in Prof. Sweet’s letter; in this 
case by laying out the large course on the 
inner, and small course of shell on outer 
side of plate, the cylindrical portion of the 
work can be done as suggested, but when it 
is understood that in order to fully carry out 
the idea to the straight seams, it is necessary 
to turn the plate over on the bench or spac- 
ing table, or both, and as this involves an 
expenditure of labor, which means money, 
it is hardly to be expected that all shops 
will carry out to the letter this or any other 
improvement in construction, unless com- 


pelled to do so by wise legislation. 
I have previously endeavored to demon- 
strate the necessity of proper legislation in 





‘the population enjoy excursions on these | 


steamers, and a large majority are daily ex- | 
posed to disaster from the greater number of 
boilers used in the city, the action of the| 
Council, although timely, must be consid-' 


Fig. 3 








ered as insufficient, in their care of the min- 
ority at the risk of the majority, as no or- 
dinance was passed, no charter amendment 
enacted, authorizing the city authorities to 
appoint inspectors for stationary boilers. 
There isa growing sentiment in favor of 
compulsory inspection of steam boilers, and 
strict examination of those employed in 
taking care of them, and it is a question of | 
buta short time when the interests of the 
people will demand from our law makers 
such statutes as are necessary to protect in- 
nocent lives from the disasters that may be 
caused by mercenary and _ unscrupulous 
builders. The percentage of marine explo- 
sions compared with those of stationary | 
boilers, conclusively proves the wisdom of 
inspection in building, and yearly inspections | 
thereafter. This is also demonstrated in the | 
cities of New York and Brooklyn, where ex- 
plosions are reduced to the lowest possible 
point of expectation. The reason of this is 
obvious, as the inspectors are invested with 
power to cause the owner of. any boiler in 
their jurisdiction to submit to inspection at 
stated periods, and repairs must be made in 
accordance with the requirements of each 
case and to the satisfaction of the inspector. | 
However much opinions may differ as to the 
proper method of testing, the fact that in- 
spection protects the property and the lives 
of the people, is one of the most important 
factors in demonstrating the urgent neces- 
sity of bringing this important subject before 
our Legislature at its next session. The in- 
surance companies are, or should be, largely | 
interested in this matter, as the laws govern- | 
ing the inspection service in chartered cities 
where steam boiler inspection is provided 





and chambered out to receive the steel ring 
c. This ring is bored to size, and threaded 
as required. It is then drilled and tapped 
to receive the four 3” set screws d, d, 
d, d. Now, the ring is sawn in two in the 
center of each hole, and the four pieces are 
worked down like Fig. 3. The thread is 
entirely removed to ¢, and a good cutting 
angle is given at /, by milling out all that 
remains of the holed. When put into the 
chuck a each screw holds one end of two 
cutters in place. By finishing holes d by 

a taper tap, and tapering the set screws, 

the dies may be held firmly in place. The 

size may be adjusted for wear, by putting 
apiece of paper or thin tin between the 

end jf, of the cutter, and the chuck a. 

A boring bar was illustrated some time 
since in the AMERIOAN Maonmnist, which 
closely resembles Fig. 4. The bar a is 
made of machinery steel, and is threaded 
for the collar 5. It is also slotted to re- 
ceive the cutter c, and herein is its excel- 
lence. Atd is acenter which is put in by 
drilling in from the end ¢. The cutter c 
is also centered to fit d, and, no matter how 
carelessly the cutter is put in, it will come 
true when the collar is screwed up against it. 

Fig. 5 shows another handy chuck for a 
lathe. The malleable casting a has a slot d, 
planed through it; at 4 the chuck is fitted 

to the spindle. A set screw, c, holds the 
cutter in place. 

Fig. 6 shows a cutter which is simply a 
piece of flat tool steel cut off diagonally 
from the bar, which is shown by the dotted 
lines. By bolting a job to the slide-rest, it 
may be planed up quickly by this cutter. 
‘* Hex” bolts, and such shapes may be 
quickly milled up. This cutter is chiefly 
designed for brass, but it will work iron in 
good shape. 

Fig. 7 shows a tap to go with the die in 
Fig. 1. A piece of machinery steel is turned 


|up like a, Figs. 7 and 8. The groove d is 
|turned in, and the slots c, d, e are planed to 


receive the cutters, one of which is shown 
by Fig. 9. These cutters are threaded, filed 
up for clearance, and driven into the slots in 
| Fig. 8. Paper can be used to bring this 
‘tool up to size, if necessary. 

These tools are used very extensively by 
the Rue Manufacturing Company, Philadel- 
phia. They were designed by Mr. H. Colvin, 
and nearly all made by his son, Fred, whois 
about 18 years of age. 

= aaa 

The Pillsburys, of Minneapolis, have just 
distributed $27,000 among their employes as 
the total of an annual sum given by the firm. 
It is understood that this sum is based upon 
the year’s profits and is three per cent. of 
those profits. If $27,000 is three per cent. 
the total profit of the year’s milling in the 
Pillsbury mills has been $900.000, a by no 
means despisable amount.-- Te Milling World. 

-. 
It is reported that several French and 





Swiss silk makers contemplate moving their 


works to this country. 
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Engine Room Notes. 





By James F. Hoparrt. 





‘“‘*Taint no place for a man to work,” said 
a lazy chap, who called himself an ‘ en- 
cineer.” ‘‘It’s the dirtiest engine-room you 
ever saw, and the Old Man won’t do nothin’ 
to fix it up.” 

One day he left. The Old Man hired 
Bob Young to fire and run theengine. Bob 
had some ideas, and he lost no time in putting 
them into practice. 

There was plenty of lumber around the’ 
mill, and Bob put in floor joists around the 
engine, and laid a neat flooring over the 
brickbats and dirt heaps. 

Bob sctaped the engine; he got the dried 
grease off, and found out who made the 
machine. The engine-room was sheathed, 
but it was all dirt, dust and cobwebs. 

Bob juggled the painter, got three kinds 
of paint and painted the walls and ceiling. 
He got some old steam pipe and made a lit- 
tle railing around the pulley. 

One day the Old Man happened in. He 
looked all around and overhead. Bob wore 
clean overalls and jacket. There were two 
or three flower pots in the windows. ‘‘ Well 
Bob,” said the Old Man, ‘‘ It looks better, 
don’t it? You go up to the house to-night, 
and I’ll give you a carpet and some pictures 
and you may order some curtains. Mr. 
Draper can help you fix up here all you 
want him to. That other fellow was al- 
ways pitching into me while he was here, 
to fix up this engine-room, but what’s, the 
use while there’s a slouch in it. When I 
find a chap who is willing to help himself, 
then I’m ready to meet him more than half 
way, every time.” 

And the Old Man was right. One half of 
the dismal engine rooms might be made pre- 
sentable, if the men who work in them 
would take hold and do their best to make 
and keep them in good order. 

An owner don’t feel much like finding 
carpets and paint while the bright work of 
the engine looks like a soap factory. 

—_—__ > ___—__ 

Lubricating oils are generally supposed to 
be entirely safe. Oils of this class, after 
they leave the hands of the manufacturer, 
are apt to lose their identity by reason of 
various mixing processes supposed to im- 
prove them. In the cheaper grades the 
object sought is the cheaper production of 
an oil that has the appearance of a good 
lubricant. In the case of a recent fire in a 
Western flour-mill, the cause was plainly the 
use of one of these cheap oils. The oils 
known as the black mineral oils, when of 
good quality, are adapted for heavy bear- 
ings and may be safely used for such pur- 
poses, but they are very frequently mixed 
with light oils of a volatile nature, and there 
is danger. In the case of the flour-mill 
cited, an oil of low price had evidently been 
‘* compounded” by ignorant or unscrupulous 
dealers, and the vapors given off, mingling 
with the dust in the mill, required only 
ordinarily favorable conditions to cause 
ignition. In the endeavor to secure lubri- 
cating oils at a low cost, consumers do not 
take into consideration that there may be 
danger in their use. Mineral oils of good 
quality, adapted to the work expected of 
them, are admittedly the safest lubricants 
that can be produced, but care needs to be 
taken that those of the best quality are 
selected. An oil with a low fire test is not 
fit for lubricating purposes, but such oils are 
being sold. Some low grades of black sum- 
mer oils, but little better than tar, have been 
sold at five and a half cents per gallon, and 
these, when mixed with light oils to improve 
their appearance, are sold to the consumer 
at a price that seems to him low for the 
quality, while in reality the oil is dear and 
unsafe.—American Miller. 

- ope 

We notice that in different parts of the 
country workmen, especially in large shops, 
are ina quiet way organizing societies for 
mutual help in case of accidents or sickness. 
When properly put in action, without un- 
necessary machinery, such societies have a 


Furnace for Melting Brass. 





By Ropert E. Masters. 





I have been requested by the master of 
machinery of one of the State universities, 
to give a sketch of a brass furnace and 
appliances necessary for melting small 
quantities of brass to be used in connection 
with an iron foundry at the university, for 
the instruction of students in both branches 
of the art. I offer it through the AMERICAN 
Maoninist, in hopes that it will be of service 
to others. 

Fig. 1 is a sectional view of a furnace 
designed for a No. 40 crucible, with a 
capacity of 120 pounds of brass at a heat. 
In constructing this furnace the shell was 
made of bands of cast-iron, each 6” deep, 
made from an ordinary pulley pattern; if 
desired the shell can be made of one piece 
of light boiler iron, and lined through- 
out with fire-brick. A slab of cast-iron 
large enough for the walls to be laid on 
can be used in the place of brick bottom A. 
A foundation of this kind keeps the furnace 
from rocking by settling. The plate / is 
3’ thick, cast in one piece, and is built into 
the walls at the sides and back, leaving a 
margin after the furnace is lined up large 
enough for the grate to rest upon. The top 
plate C, also shown in the plan, Fig. 2, is 
cast with a bead on the bottom side, to fit 
around the outside of the shell. This plate 
is made wide enough, in proportion to the 
furnace, to allow a man standing room to 
adjust his tongs on the crucible when ready 
to lift out and pour. The cover JD is of 
cast-iron }” thick, with a wrought-iron ring 
in it. The plate / is simply a binder and, 








When ready to lift out the crucible of 
brass, the tongs are adjusted and the ring H 
slipped down over the handles, the bar J, 
which is 1” round iron, is put through one 
end of the S hook J, and the other end 

hooked into the 

a 4 ] hook on the 

| tongs; with a 

man on each end 
of the bar it can 
| be lifted out very 


| readily and 
| | poured in this 
| | position. The 





Fig. 3 man at the tongs, 
| having control of 
| the crucible with 
| .| one hand, can 
| | skim it with the 

Se other. Some pre- 

7 fer to use ashank, 

the same as used 

in the pouring of 
ordinary foundry 


ladles. 
One great mis- 
take made by 





many in building 
their fire, is, they 
fill the furnace 
two-thirds full of 
coke before set- 
ting the crucible 
in. By pursuing 
this plan it takes 
longer to melt a 
crucible of brass, and in settling down 
as the coke burns away the moulder is 
compelled to watch the crucible in order 
to keep it straight, as it is liable to tip one 








© D 


a 


’ il > Cc 


16 


Vous) 








ey 





protection for the top of the wall. The 
grate #’ can be made in one piece of light 
open work or in single bars, whichever 
suits. 

Fig. 3 shows the tongs and appliances 
necessary for lifting the crucible out of the 
furnace. That portion of the tongs up 
to the rivet, is made of 2'’}” iron, the cross 
pieces on the tongs of 148”, bent to suit 
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side or the other. The best plan I have yet 
employed, both for quick melting and 
economy in fuel, is to set a piece of fire 
brick about 4” thick on the grate, fill the 
crucible up with old brass (or copper if new 
metal is to be made), and set it on the brick 
as shown in Fig. 1, put in the shavings and 
blocks necessary to start the coke, then fill 
up with coke to the top of the old crucible; 








the circle of the crucible under the bulge. 
The hook, which is of the same piece as the 
rivet, is §’ round iron. The handles of the 
tongs above the rivet are }” round iron. In 
using tongs made of lighter iron than this, I 
have found where there would be any 
difficulty in adjusting them to the crucible 
in the furnace they would get hot and bend, 





large field for usefulness. 


and not retain a firm grip on the crucible. 





this prevents the dirt and coke from getting 
into the crucible; as the wood burns away, 
and the coke settles down around the cruci- 
ble containing the brass, the old crucible can 
be lifted out. By this plan I have taken off 
four heats of brass in a day’s work of ten 
hours, using No. 40 crucible, as No. 40 is the 
size commonly used. 

Following are dimensions of crucible, out- 


side measure: Height, 123’’; diameter at the 
top, 92”; at the bulge, 103”; at the bottom, 
62’; contains 120 pounds of fluid metal. 
To ascertain the capacity of a crucible, mul- 
tiply the number of any given size by three. 
New crucibles should be kept stored in the 
core oven, or in some warm, dry place. 
Where they are left exposed, they absorb 
moisture from the atmosphere, and, on 
being placed in the furnace, they scale off 
and crack. After using the crucible, set it 
back and let it cool off with the furnace. 

I add a few mixtures for different classes 
of work: 

PHOSPHOR-BRONZE. 

Tough metal for piston rings, linings for 
eccentric rings, etc., 93 pounds copper, 7 
pounds phosphor-tin ; for heavy machinery 
bearings, 85 pounds copper, 15 pounds phos- 
phor-tin. 

ORDINARY BRONZE. 

Very tough, for eccentric straps, rods, 
etc., 90 pounds copper, 8 pounds tin, 2 
pounds zinc; very hard bronze, 80 pounds 
copper, 18 pounds tin, 2 pounds zine. 

BRASS. 

A good metal for turning and filing is 
made from 70 pounds copper, 24 pounds 
zinc, 2 pounds lead; soft yellow brass, 80 
pounds copper, 20 pounds zine. 

BABBITT METAL. 

Melt 4 pounds of copper ; then add 24 pounds 
of Banca tin, 8 pounds antimony ; this compo- 
sition is called hardening ; to each pound of 
hardening add 2 pounds of Banca tin; this 
will make the proportions for lining boxes 
4 pounds of copper, 8 pounds of antimony, 
96 pounds of tin. 

Metal that expands in cooling to fill defects 
in castings, 1 pound bismuth, 9 pounds lead, 
3 pounds tin, 2 pounds antimony ; this mix- 
ture will not do for castings that have to 
stand fire. A better mixture for that pur- 
pose is 1 part gum arabic, 1 part plaster of 
paris, 1 part black lead, 4 parts iron filings ; 
this mixture is taken bulk for bulk—not in 
pounds. 

The melting points of the metals herein- 
mentioned are: Copper, 1,996°; antimony, 
810°; zinc, 773°; lead, 612°; bismuth, 497°; 
tin, 442° Fahr. It is worthy of mention here, 
that in forming the alloys it will be noticed 
that, while the tin melts at a much lower 
degree of heat than zinc, it does not vapor- 
ize like the latter. When zine is put in 
melted copper to form brass, it generates 
heat enough to vaporize part of the zinc; it 
should be added shortly before lifting the 
crucible out, and kept covered with pow- 
dered charcoal. 

Very little has been written on the mixing 
and melting of metals for brass castings, and 
the best method of preparing the moulds, 
etc. The writer has had considerable ex- 
perience in making such castings as are used 
on locomotive and stationary engines in 
phosphor-bronze, common bronze and brass, 
but it would be interesting to hear from 
some competent brass-moulder, through the 
columns of the AMERICAN MAongINIst, on the 
methods employed in regular brass foundries. 
ape 








An accident by no means common hap- 
pened recently on the Pittsburgh and Wheel- 
ing division of the Baltimore and Ohio 
Railroad, near Wheeling. An engine was 
going over the road light, some distance 
ahead of a freight train, when the engineer 
discovered a train approaching on the same 
track. He immediately reversed his engine, 
and he and the fireman jumped off. The 
two engines came together easily, when the 
light engine started back rapidly and col- 
lided with the engine of the freight train, 
wrecking both engines and severely injuring 
the engineer, fireman and one brakeman. 

ee 

The twenty-third annual convention of 
the Brotherhood of Locomotive Engineers 
will be held at New Orleans, beginning 
October 21. The delegates will for the most 
part have quarters at the St. Charles Hotel. 
~~ 

Our English contemporaries that pay at- 
tention to railroad matters are filled with 
complaints about the long hours railroad 
men are compelled to work on English rail. 
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EDITORIAL ANNOUNCEMENTS. 

GE Positively we will neither publish anything in 
our reading columns for pay or in consideration of ad- 
nertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

Ge Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

Ge We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

Ge We invite correspondence from practical machin 
ists, engineers, inventors, draughtsmen, and all those 
especially interested in the occupations we reprsent, 
on subjects pertaining to machinery. 

Ge Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 
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Co-operative Technical Libraries, 


We have at different time within the past 
few years had the pleasure of noting the es- 
tablishment of shop libraries, but the exam- 
ple set by those who have established them 
is not so contagious as it ought to be. Such 
libraries ought to be a part of every shop of 
sufficient magnitude, and there are very few 
that are too small. We have never heard 
that the owners of shops who have got to- 
gether libraries for the use of workmen have 
ever regretted it. Access to good books, es- 
pecially to technical works, cannot fail to 
have a good effect on workmen in the way 
of improving them in the line of their work, 
hence, looked upon as purely a matter of 
business, the establishment of shop libraries 
is good policy. This view, we believe, is 
borne out by all who have had experience in 
that direction. 

Public libraries are generally remarkably 
free of technical works, or if they possess 
them, place such restriction on their use as 
put them out of reach of all but a favored 
few. Thecost of such works is so much 
that few workmen can afford to own as many 
of them as they like to consult. 

While the proprietors of shops can help 
themselves and their workmen by providing 
libraries, the use of which by right—not by 
sufferance—belongs to the latter, in many in- 
stances the men, at a little expense, may do 
even more to help themselves. Let them 
move in the matter, and they will be sure of 
assistance. If, of 100 men working together, 
each contributes one book, it will be a fair 
beginning, and it will give every one of them 
access to 99 more books than he buys. A 
little talk with the proprietor will, in the 
majority of instances, develop a place to 
keep them, and frequently end in large ad- 
ditions tothe number. It is a cheap plan 
for getting the use of the right kind of 
books, and one that is reasonably sure to 
succeed. It would be co-operation to a very 
useful end. 


<> a 


Education Not at Fault. 





Much of the discussion of late over the 
condition of those who, finding themselves 
with what is popularly called an education, 
are practically without anything to do, has 
little point to it. The fact seems to be lost 
sight of that most people at the present day 
contrive without much trouble to educate 
themselves up to the requirements of the 
positions they occupy, or desire to occupy, 
and ‘‘ higher education” by itself, finds little 
to do. Time was when a man who was able 
to write legibly had an assured occupation ; 
now most men contrive to do their own 
writing. In the so-called learned profes- 
sions there are at least four times as many 
engaged as are needed, and the same is 
measurably true in other professions where 
school education is supposed to play a promi- 
nent part. Commenting upon an address on 
the ‘‘ Educated Unemployed,” by Mr. Rawle, 
of the Philadelphia bar, the Hvening Post 
very truly says : 

It [training] cannot either harm or help a 
man nearly as much as many people imagine. 
** « In winning the prizes of life the ‘‘ person- 
al equation,” as it is called, does nine-tenths, 
the education not over one-tenth of the 
work. In other words, it is easy to educate 
a man to earn a bare livelihood, but nobody 
can be educated to take a seat on the front 
bench, or be prevented from taking it by 
any particular kind of education. So that 
we think it may be safely said to any youth 





prosperous career, 


} | two hundred years ago when it was rare; 
’ | taught to depend upon it alone instead of 


| who feels he has the seeds of greatness in 
him—that is, has the right kind of moral 
constitution—that it cannot hurt him to go 
to college, even if he means to be a machin- 
| ist or a dry goods man, while it is likely to 
|add enormously to the finer pleasures of a 


To go a step farther, the fault is not with 
| education, but that people are taught to de- 
pend upon it for success, just as they were 


using it as a means to an end. The world 
is always practical, and never stops to in- 
quire where or how a man became possessed 
of knowledge it is willing to pay for. The 


| reason why there are so many of the ‘‘ Edu- 
cated Unemployed,” so many that in some 
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tion is viewed with considerable alarm—is 
that they do not appreciate the fact that it 
is necessary to learn to do something useful, 
using their education as a help in doing so, 
and furthermore that they cannot all expect 
to crowd their way into one or two pro- 
fessions already filled three or four times 
over. 
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The Explosion at Hell Gate. 





The explosion on Oct. 10th of 300,000 
pounds of dynamite and rack-a-rock powder 
in the heart of Flood Rock, at Hell Gate, 
was the culmination of nine years of work 
and preparation by General Newton. All 
this time has been spent in sinking the shafi, 
driving headings, drilling holes for the 
cartridges, and otherwise getting ready for 
the real work of the small fractional part of 
a minute—blowing to pieces this rock which 
has always stood a bar and menace to naviga- 
tion. 

Four miles of galleries were cut‘in the heart 
of the rock, holes drilled and several thous- 
and cartridges inserted. A few only of the 
cartridges were connected with the shore by 
electric wires, the larger part of them being 
exploded by the concussion caused by the 
explosion of the few; ‘‘sympathy,” as it is 
termed. General Newton’s little daughter, 
twelve years old, pressed the button that 
brought about the explosion. Nothing ap- 
proaching this explosion in magnitude was 
ever attempted before, and General Newton 
has shown himself an accomplished engineer 
in this branch of engineering, establishing a 
precedent that will be of great value here- 
after. He is to be congratulated upon his 
success, and also upon the fact that in all 
the work attending this gigantic undertaking 
there has never at any time been even the 
suspicion of a job, or anything but straight- 
forward, intelligent work in the direction of 
the end desired. It was a great piece of 
work, excellently done. 

One of the amusing side plays incident to 
the explosion, was the observations of 
several scientists made at distances more or 
less remote from the scene. It was given 
out that it would occur at exactly eleven 
o’clock, but for some reason it did not take 
place until about fifteen minuteslater. Not- 
withstanding this, several experts gave out 
the results of their observations of the dis- 
turbance caused at times varying from a few 
seconds to a minute past eleven! They had 
abandoned their instruments before the ex- 
plosion was brought about. 
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Unhealthy Shops. 


Judging from the accounts published by 
the Amalgamated Society of Engineers of 
Great Britain, the sanitary condition of 
workshops there is much worse than here; 
in fact, respectable American workmen 
would refuse to put up with some of the 
abominable arrangements of the otherwise 
best shops in England, as pictured by this 
Society. But this is by no means saying 
that the attention it deserves is given to the 
subject of healthy workshops in this coun- 
try. The contrary is too true, but not to the 
extent it was a few years ago; there has 
been progress during the past few years. 

Men accustomed to work day after day in 
shops where the air is seldom renewed, do 
not notice this condition, nor do proprietors 
and managers who spend considerable time 
in the shops, but it frequently strikes those 
going in from the outside—those who spend 
but little time in shops—with peculiar force. 
Well ventilated shops, in which the atmos- 
phere is not full of dust that must be breathed 
for ten hours by operatives, not only show 
that the owners have regard for the life and 
health of workmen, but they are evidence of 
due regard to the money-making qualities of 
pure air. Men cannot do a good, honest 
day’s work in poorly-ventilated, foul-smell- 
ing rooms; furnishing them with good ven- 
tilation, good water and other decent neces- 
sary conveniences, will pay large interest on 
the required investment. These things are 
cheap; to the owners they mean more and 
better work and a good deal of satisfaction ; 


time, they mean longer life and better health. 
Some of the modern machine shops in this 
country are models in respect to sanitary ar- 
rangements, and their owners have a just 
pride in this fact; some of the older ones, 
if not quite so bad as those noted by the 
Amalgamated Society, are bad enough to make 
the subject of improvment in this respect 
of the first importance. The average life of 
mechanics working in-doors would be ma- 
terially lengthened if the sanitary arrange- 
ments were as good as they might, with but 
little trouble and expense, be made. This 
would be one means, and an important one, 
to the end of cheaper manufacture. 
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Literary Notes. 





WEST’S MOULDERS’ TEXT-BOOK, Being Part II 
of ‘‘American Foundry Practice,” presenting 
original methods and rules for obtaining good, 
sound, clean castings; and giving detailed de- 
scription for making moulds requiring skill and 
experience. Also containing a practical treatise 
upon the construction of cranes and cupolas, and 
the melting of iron and scrap steel in iron foun 
dries. By Thos. D. West, Practical Iron Moulder 
and Foundry Foreman, Member of the American 
Society of Mechanical Engineers, and of the Civil 
Engineers’ Club cf Cleveland, Ohio. Fully illus 
trated. New York: John Wiley & Sons, 15 Astor 
Place. 

Those who have read in the AMERICAN 
Maonmist the contributions of the author of 
this work on matters pertaining to foundry 
practice will not need to be told that the pres- 
ent book is written in such a manner asto be 
comprehended by any one who can read the 
English language. Another valuable feature 
of the writings of Mr. West is the minuteness 
with which he describes details, leaving 
nothing important to be assumed or guessed 
at. When men are masters of the business 
or trade about which they write, their writ- 
ings very frequently convey the impression 
that they believe those for whom they write 
will object to reading details with which 
they might be presumed to be acquainted. 
This often makes a book substantially worth- 
less, except for those well advanced in the 
business or trade treated ; and even for such, 
some of the matter will be of no value, be- 
cause sufficient attention is not given to 
detail. The author of the ‘‘ Moulders’ Text- 
Book” does not make this mistake. His 
presentation of the subject is always so com- 
plete as to be understood by the beginner, 
and this is exactly what the more advanced 
reader, who has but little time to study for 
hidden meaning, appreciates. 

As stated in the title page, the present 
work is intended as Part II. of ‘‘ American 
Foundry Practice,” published some two 
years ago. It contains 460 pages, and the 
matter is equally as good as that of the first 
volume—in fact, we think better, if possible. 
A portion of the work is made up from 
articles prepared by the author for the 
AmerioaN Macninist, these articles having 
been revised and added to. Other parts of 
the book have never been published before. 

Space will not permit entering into a de- 
tailed sketch of the matter treated in this 
work. In this respect, it must suffice to say 
that the subjects are such as interest alike 
the moulder doing the work and the pro- 
prietor for whom it is being done. We 
make two exceptions to the intention not to 
mention details. One is in the instance of 
the division under the head, ‘‘ American 
Cupola Practice.” In this division, forty- 
six reports of the working of cupolas are 
given, the cupolas being in thirty States. In 
these, complete dimensions of the cupolas, 
size and speed of blowers, time of starting 
fires, charging iron and coal, time of melt- 
ing, iron melted and fuel used, and other 
particulars are noted. The information con- 
tained in this division has never before been 
given, except in isolated cases, and is alone 
worth several times the price of the book. 

The second exception is in the instance of 
the division, ‘‘ Foundry Cranes.” But little 
has been published on this subject, and what 
the author gives from experience will doubt- 
less be appreciated. 

Useful tables, many of them original, ap- 
pear in the work. Altogether, the book is 
one that every moulder, and every one inter- 
ested in such matters, should possess. The 
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We learn that fluor spar, which has been 
used in this country for some years past as a 
foundry flux, and for other purposes, has 
recently been successfully used in Europe in 
the manufacture of steel by the basic pro- 
cess, and is likely to be employed in large 
quantities for this purpose. As yet we 
believe no experiments have been tried in 
this country looking to the use of fluor spar 
in basic steel-making. A difficulty which 
some foundrymen have met with in using 
the article, has been due to the fact that 
they use it in excess. We have heard of 
instances in which as large a quantity as 50 
Ibs. to the ton of iron has been attempted. 
Only 8 to 10 lbs. to the ton of iron is re- 
quired. 

ao epee 

In our issue of Oct. 17, in describing a 
pipe cutting and threading machine, we 
inadvertently gave one of the addresses of 
the manufacturers, Forbes & Curtis, as 98 
John street, New York. This was a mis- 
take. Their address is 98 John street, 
Bridgeport, Conn. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer's name ang address. 
If so requested, neither name, correct initials, nor loca- 
tion will be published. 














(300) C. 8S will find directions for 
making blue prints in the AMERICAN MACHINIST of 
May 28 and October 8, 1881. 


(301) J. J. B. and others should read the 
requirement as to giving name and address at the 
head of Questions and Answers. 


(302) E. E, San Luis, Obispo, Cal., asks: 
What is the horse-power of an engine 714” x 10’’, 220 
revolutions, 90 lbs. boiler pressure? A.—At this 
boiler pressure you ought to get a mean effective 
pressure of 45 Ibs.; the piston speed is 366 feet ; 
area of piston, 44 inches; hence, on this assump- 
tion, the indicated horse-power would be 

44 45 x 366 
~ 33000 


(303) Fireman, Hageman’s Mills, N. Y., 
writes : In making boiler tests, I notice that the 
average temperature of feed water is taken, then 
weight of water evaporated, then equivalent evap- 
oration from and at 212°. How is this figured out ? 
A.—You will find in the AMERICAN MACHINIST of 
October 18, 1884, an article on this subject, with a 
table of factors, by the aid of which you can very 
easily solve such problems. 


(304) G. W. D., Rochester, N. Y., asks: 
1. What would be the horse-power required to 
drive a two-blade propeller wheel, 15’ diameter 
and 22’ pitch, fully submerged, at a speed of 425 
revolutions per minute, the wheel to be bronze, 
and as smooth as practicable to make? A.—You 
cannot make anything like exact calculations. 
Parties who are accustomed to making small boats 
can, from their experience with wheels of certain 
dimensions, give you a fair idea. We do not know 
of any other way you can get the information. 2. 
In driving a 22-foot boat, 4 feet beam, of fairly 
good lines, loaded to a draft 18” aft and 10” for 
ward, would the slip of screw be more than 10 per 
cent? A.—Probably not less than 20 per cent. ; very 
likely more. 3. Would it be considered practicable to 
drive a boat of this size, and under the above con- 
ditions, at a speed greater than eight miles per 
hour for twenty or thirty miles? A.—We should 
say that, under the above conditions, you would 
not get a speed of more than six miles per hour: 
higher speed would require more turns. 
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(305) L. K., New York, writes: I want 
to put an injector on a boiler: the injector has no 
check valve in overflow, so that each time it is put 
at work a quantity of air will be carried into the 
boiler. Now, what I should like to know is, what 
effect this will have on the coal required? Will 
the air, expanding by heat, create a pressure on the 
gauge, so as to deceive the engineer in regard to 
the real steam pressure in the boiler? What will 
be the influence of this air on the working of a non 
condensing engine? A.—You will not be able to 
detect any influence onthe steam gauge from what 
air will be injected in this way. It is the opinion 
of some engineers that forcing a little air in the 
boiler along with the water helps to keep a boiler 
clean, and they make provision for doing so, Air 
in the steam will help to move the piston; there 
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pp. free. Geo. B. Grant, 66 Beverly st., Boston, Mass. 

“How to Keep Boilers Clean.’’ A book mailed 
free, by James E. Hotchkiss, 86 John st.. N. Y. 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

R. Dudgeon, 24 Columbia st , New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


-attern and Brand Letters. Vanderburgh,Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Selden Packing for stuffing box, with or without 
rubber core Randolph Brandt, 38 Cortlandt st.,N.Y. 

Improved Labor-Saving Upright Drills: prices 
reasonable. Currier & Snyder, Worcester, Mass. 

The latest Improved Tack and Match Machinery 
is made by White Machine Co., Waterbury, Conn. 

Foot-Power Machinery for workshop use, sent on 
trialif desired. W. F. & Jno. Barnes, Rockford, Il. 

Lyman’s Gear Chart. How to lay out gear teeth. 
Price, 50c. E. Lyman, C. E., New Haven, Conn. 

Machines to form and bend steel and iron; run 
by power. Williams, White & Co., Moline, Ill. 

Tack and Wire Nail Machinery, made by the Wil- 
lets Mfg. Co., Providence, R. I. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Oct. 10 p. 14. Send 
for circular No. 17, Curtis Reg. Co., Boston, Mass. 

Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large: prices low. Frasse & Co., 62 
Chatham st., N. Y. 

Files recut without drawing temper, about one- 
half usual prices; samples recut free; prices on 
application. The Acme Co , Collinsville, Conn. 

The outline (‘‘wax process’’) engravings shown in 
the Am. MAcHINIST each week are made by Stru- 
thers,Servoss & Co.,24 to 34 New Chambers St.,N.Y. 

“Complete Practical Machinist,’’ $2.50; ‘ Me- 
chanical Drawing Self-Taught ;’ $4. Books for 
workmen. Joshua Rose, Box 3306, New York City. 

Kellam’s Pressure Regulator—used in heating 
system of 11-story building, Madison ave., N. Y.,— 
saved, last season, $2,000 over previous season. 
Hine & Robertson, 12 Cortlandt street, New York. 

Locomotive Engine Running and Management. 
By Angus Sinclair. Gives full directions about 
handling and repairing locomotives ; instructs how 
to design valve gear and set valves; Westinghouse 
air brake explained by aid of engravings. Price, $2. 
For sale by National Car Builder, 187 Dearborn st., 
Chicago, Ill. 

Every young man who aspires to be either a me- 
chanic, merchant, or manufacturer, owes it to 
himself that he become thoroughly familiar with 
the writings of Chordal. Jobn Wiley & Sons, 15 As- 
tor Place, N. Y., have issued a new and enlarged 
12mo edition of ‘Extracts from Chordal’s Let- 
ters.” Handsomely bound in cloth, with over 50 
illustrations. Price, $2. Discount of 25 per cent. 
on orders for five or more copies 

















Waterloo, N. J., wants water-works. 
There is talk of water-works at Camden, N. C. 
South Easton, Pa., is agitating the construction 
of water-works. 

It has been about concluded to construct water- 
works at Bristol, Tenn. 

The Columbus Oil Co., Columbus, Ga., are build- 
ing a barrel factory. 

Green Bros. will build a 3-story hat factory, 28x100 
feet, at Danbury, Conn. 

W.G. White is President of a new flouring mill 
company in Birmingham, Ala. 

Oliver Weisel and J. E. Du Bois will erect a chain 
factory at Birmingham, Ala. 

A flour and corn mill is to be built at Palestine, 
Texas, by A, B. Williamson. 

Spang, Chalfant & Co., Pittsburgh, Pa., are erect- 
ing an addition to their gas and pipe mill. 

The North Star Flour Mifl, Sand Beach, Mich.., 
recently destroyed by fire, is to be rebuilt. 

The Dunnell Manufacturing Company, print 
works, will erect an addition to their works 27264 
eet. 

W. L. Shideler, of Wilmington, O., has organized 
a company at Birmingham, Ala 
ture of bridges. 

J.T. Dodson, of St Louis, Mo., will soon begin 
the manufacture Of fish bars and lock nuts at Bir- 
mingham, Ala. 


, for the manufac- 


Benjamin Buckley’s Sons, Paterson, N.J., have 
recently put in a 200-pound Beaudry upright bam- 
mer for forging fivers 


The West Virginia and Central Pittsburgh Rail- 





are various arrangements for using air with the 
steam, but they have so far not come to much. If | 
a considerable quantity of air is forced into the | 
boiler, it will expand by heat, and materially in- 
crease the pressure. There will be no bad influence 
felt in the engine, 


road will erect car and repair shops and a round 
house at Davis, West Va. 

Weisel & Vilter, Wilwaukee, Wis., will add a 
new department to their machine shops to manu- 


MACHINIST 


pany have leased additional buildings for the pur- 
pose of increasing their output 

George W. Hayes has surveyed a piece of ground 
at Lickdale, Pa., for the erection of an iron plant. 
Sheet iron will be manufactured. 


A large iron furnace is about to be built near 
Bellefonte, Pa. Capitalstock, $1,000,000. For par- 
ticulars, address General J. A. Beaver, of Belle- 
fonte. 

Ellis, Converse & Co., woolen manufacturers at 
Stafford, Conn., are building quite a large addition 
to their mill, into which they will put additional 
machinery. 

The Pennsylvania Steel Company, Steelton, Pa,, 
are manufacturing an electric crossing signal for 
railroads, which is highly spoken of, especially for 
isolated crossings. 


Col. Harry McCormick, South Harrison, Pa., has 
broken ground, near his present mills, for the erec- 
tion of works to be used in the business of con- 
verting iron into steel. 


Jobn Gray, 272 Ryerson street, will erect a four- 
story brick factory building on Ryerson street, near 
Flushing avenue, Brooklyn. N. Y, John A. Hanlon 
is architect and Chas. Collins, builder. 


Mrs. Claus Lipsius will erect a five-story brewery 
on Garden street, near Bushwick avenue, Brook- 
lyn. Th. Englebardt is the architect, and the build- 
ers are John Rueger and Jacob Rauth. 


The Straight Line Engine Company, Syracuse, 
N. Y., write us that during the past few weeks 
their sales of steam engines have been larger than 
for the same time since commencing business. 


Plans have been filed for a two-story brick and 
iron front factory, to be erected at 609 W. 52d st,, 
New York City. Estimated cost, $1,500. Owner, 
Wim. M. May, 609 W. 52d st.; architects, Wilson & 
Hudson, 490 6th ave. 


D. Saunders’ Sons, extensive manufacturers of 
pipe-cutting and threading machines of all kinds, 
at Yonkers, N. Y., say that sales for the last month 
have been very good, showing great improvement 
over any month’s business for the past year. 


The Edison Light Company, of Jackson, Mich., 
have everything in readiness to double their plant, 
and, having secured the city contract for twenty 
are lights, they will set two new dynamos of 40-light 
power. 

A company, known as the National Lubricator 
Company, has been incorporated at Chicago, IIL, to 
manufacture a lubricator for car axles. E. F. 
Mulloy, C. H. Koch and G. A. Woolley, incorpor- 
ators. 

King & Co., Winchester, Ky., write usin reference 
to a previous mention of their enterprise ; ‘* We are 
erecting a machine shop for general repairing and 
building, and hope to erect a foundry in a short 
time.” 

Lacy & Son, tobacco manufacturers at Wright 
City, Mo., with Mason, a manufacturer at Foristell, 
propose to establish a tobacco factory, employing 
100 hands, at Mexico, Mo, if a bonus of $2,000 be 
given them. 

The Duplex Press Company have commenced 
work at Battle Creek, Mich. They manufacture 
double printing presses—those that print both sides 
of a paper at once—and employ fifty machinists 
from the start. 


Walter B. Guild, of 27 Kilby street, Boston, Mass., 
is starting asmall machine shop for the manufac- 
ture of fine weighing scales and other patented 
specialties, and expects to be in the market fo® a 
small amount of machinery soon. 


T. H. Dallett & Co., manufacturers of portable 
drilling machines, formerly located at No. 8 North 
Twenty-first street, are now established at 3013 
Chestnut street, Philadelphia. They have recently 
added a Brown & Sharpe grinding machine to their 
plant. 

A three-story brick building, to be used as a 
carpet factory, will be erected on the east side of 
Orianna st., between York and Cumberland sts., 
Philadelpbia. Work commenced sth of October 
Estimated cost, $10,000. D.C. Schuler, 2,263 Fair 
hill, st., Philadelphia. 


A press dispatch from Omaha, Neb., under date 
October 13th, says twenty acres of ground were 
purchased near the city limits of that city four 
days previously, for shops, roundhouse and other 
terminal facilities, for the Nebraska extension of 
the Missouri Pacific Railroad system. 


The Monson Water-Power Company, office at 
Portland, Maine, has bought about 1,200 acres of 
timber land, and the water-power at Monson, Maine, 
and propose to establish a large lumber business. 
It is also the intention of the company to improve 
the water-power, and let it to parties desirous of 
entering into manufacture of other kinds. 


As an evidence of the extreme depression exist 
ing in Boston business circles, so feelingly described 
by the Transcript, we may mention that the Amos- 
keag Company is about to add to its immense prop- 
erty by the building of another mill which will cost 
about $1,000,000.— Boston Commercial Bulletin. 

The most important new enterprise in the South 
is that for the erection of immense works in 
Virginia at a cost of $2,250,000 to manufacture steel 
composite the annual capacity to be 
160,000 tons. The purchase of 18,000 acres of mag- 


brass, etc., 


The Mt. Joy, Pa., Steam Heating and Boiler Com- | 
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Prof. Charles J. King, of the Wisconsin State 
University, Madison, Wis., says the new foundry in 


| course of erection at the university will be thirty 


feet square. 


C. B. Price, superintendent of the River division 
of the Allegheny Valley Railroad, has invented a 
device for obtaining a ‘‘ frogless main track.” He 
prefers to erect a manufactory at Pittsburgh, but 
has offers from Chicago, Philadelphia and Harris- 
burg. It is said that Andrew Carnegie holds a 
half interest in the foreign patents — The Railway 
Review. 

The Fort Wayne Iron Works, at Fort Wayne 
Ind., have resumed operations after a_shut- 
down of four months, induced by the failure of C. 
L. Olds & Co. in February last. The company 
have nearly $50,000 worth of patterns, covering 
tan-burning furnaces, bark conveyors, hide mills, 
ete. They also make boilers, engines and castings 
of all kinds. 

John H. McGraw, 187 West Eighth street, Oswego, 
N. Y., Whose adjustable tube expander was illus- 
trated in the AMERICAN MACHINIST of June 13 last, 
writes us: “TI had anticipated the year 1885 would 
be dull and concluded to go slow, but have sold 
these tools to some of the leading firms in the 
United States, and they are all so well pleased that 
some of the firms. after using, have ordered a com- 
plete set.” 

A member of the Sand Blast File Sharpening Co., 
Wilmington, Del., writes us claiming that a shop 
requiring the services of four filers, can make an 
estimated saving of $714.56 annually, by the use of 
the sand-blast process for sharpening files. He 
adds : ‘‘ Many of the files can be re-sharpened three 
times, and we have known single-cut 12” files used 
on lathe work to do over five times the work of new 
files not sand-blasted. A hollow file can be ground 
flat or rounding with very little trouble, and in this 
way saved for good work.” 


We have received from the Dickson Manufactur- 
ing Company, Scranton, Pa., and 112 Liberty street, 
New York, four elegantly-bound, printed and illus- 
trated catalogues of machines and machinery, 
manufactured by them. One of these relates to 
‘** Standard Gauge Locomotives ;” another to “ Nar- 
row Gauge Locomotives ;” the third to “ Hoisting 
Engines and General Mining Machinery,” and the 
fourth to ‘‘ Machinery for the Transmission of 
Power.”’ The books are valuable for reference, 
and clearly set forth the complete line of manufac- 
ture in which this company is engaged. 

An election was held in Vicksburg, Miss., on Octo- 
ber 6, to vote on a proposition of the Louisville, 
New Orleans and Texas Railroad Company, in 
which it is agreed by the company to locate and 
maintain its general repair and machine shops in 
that city, provided that the city exempt all prop- 
erty of the company from taxation for 99 years, 
and vote, in addition, bonds to the amount of 
$100,000. The law requires that two-thirds of the 
votes polled should be for the proposition. The 
result was: For the proposition, 1,693; against, 210, 
It is believed this action secures beyond further 
question the location of the railroad shops at that 
point. 

At a special meeting of the directors of the 
Globe Yarn Mill, Fall River, held last week, it’ was 
decided to call a meeting of the stockholders, 
during the month, to vote on the proposed increase 
of plant by the addition of a new mill. If the 
stockholders vote to make the proposed increase, 
the directors will make contracts this fall for ma- 
chinery and building materials. It is proposed to 
locate the new mill on the site already owned ‘by 
the corporation, west of the present site of the 
mill, and to make it of about the same size, 80318 
feet. The Globe Yarn Mills were incorporated in 
1881, and have been in operation a little more than 
two years.— Manufacturers’ Gazette. 

Wm. H. Brundige writes us from Gadsden, Ala., 
“T am now laying the mains for the Gadsden 
water-works ; nearly 7 miles of mains to be laid, of 
10’, 8’, 6” and 4” cast-iron pipe, and 50 fire hy- 
drants. Works will be completed by December 1, 
1k85. Then I go to Selma, Ala., to build the works 
The whole South seems to be on a boom 
on water-works, and, in fact, all kinds of buildings 
are going on. The South is the place for any good 
mechanic. I have been South for 6 months: came 
from Maryland. I am working both black and 
white. Large crops are being made in the South, 
and everybody seems to have money and to te 
happy. A large rolling mill is being built at Annis- 
ton, Ala.. and will be started December 1, 1885, by 
Noble Bros.; also a large cotton compress nearly 
completed by Comer & Trapp.” 


there. 


Ground has been broken for the erection of a 
worsted mill in connection with the Globe Woolen 
Mills in West Utica. It is to be a brick building 
60x 204 feet on the ground, and four stories high. 
Each of the four stories will be 14 feet high. There 
will be a staircase tower on the northwest corner, 
and an elevator tower in the rear. The rough 
floors will be of 44-inch Norway pine, and on these 
a surface floor of 14-inch match spruce will be 
laid. The roof will be covered with three-inch 
plank on which a regular asphalt roof will be laid. 
The windows will be of double thick glass. Only 
the foundation will be built and the floor of the 
first story laid this fall. The work will then be 
covered over and left in such shape that it can be 
resumed next spring. The building will then be 
finished, and in addition an engine house 2460, 
and a boiler house 4660 feet, each one story high, 
will be built. A chimney will also be built 120 feet 





nificent coal and iron land has already been made. 





' facture German Sewing Machines, 


— Boston Commercial Bulletin. 


high. An engine of 200 horse-power will be put in, 


and the new factory when completed will employ 
from 150 to 200 hands.— Commercial Bulletin. 
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Fall River, | CHANDLER & FARQUHAR, 


Arnold B. | 
177 & 179 Washington Street, 


Skinner & Arnold’s boiler shops in Albany, N. Y., G EA RS BOSTON, MASS. 


recently destroyed by fire, will be rebuilt imme- Of all kinds in Stock and 
diately. Cost, $50,000. 


The Globe Yarn Mill Company, of 
Conn., propose to erect a new mill. 
Sanford is treasurer 


Made to Order. 
Estimates Furnished for Models 
or Light Machine Work. 


The 
its business for August and September 100 per cent. 
lacking only ten wheels. 


Allen Paper Car Wheel Company increased 


Tools and Supplies for Machinists 
and Manufacturers. 


The Globe Knitting Company, Amsterdam, N. Y., * ats 
te" Send for Catalogue B. 


has been incorporated to manufacture knit goods 
Capital stock, $150,000. Incorporators, H. S. Ward, 





















Jepther R. Kiddes and Thomas B. Lawson, all of ADLEY’ UPRICHT 
Amsterdam, 
sim es CUSHIONED 
Machinists’ Supplies and Iron. HELVE 
New York, Oct. 15, 1885 


There is no change worth noting in the supply 
business since our last report. General business 
has decidedly improved, and in supplies and manu 
facturing this is being felt. Our reports from manu- 
facturers show in many instances materially better 
business for the past few months; in other in- 
stances, as a matter of course. the improvement 
has not been feit. On an average, the prospects 
have been and are encouraging. 

Iron—In American pig the market is quiet. but 
steady. Sellers show no disposition to make con 
cessions, but buyers generally are taking small lots 
only. We quote No. 1 X Foundry, $18 to $18.50 for 
standard brands; No. 2 X Foundry, $16 to $16.50; 
Grey Forge, $13.50 to $14.50. 

Scotch Pig—There have been but few sales of 
small lots. The Glasgow market bas been a trifle 
easier, but this has not had much effect here. We 
waote Coltness, $19.50 to $20; Glengarnock, $18 50 to 
$19; Gartsherrie, $19 to $19. 50; Summe rlee, $19 to 
$19.50: Eglinton, $17.50 to $18; Langloan, $19.50: 
Dalmellington, $18 to $18.25. 

Lead—The market is a little easier, and dealers 
less confident in their ability to maintain prices. 
Sales have been made at 4%c., but 4.15c. is asked. 

Copper—The demand shows no decided improve- 
ment. Asking prices for Lake are I1c. to 114c.. but 
sales have been made at slight concessions. Other | 
brands are held at 105¢c. to 1054¢ 


1832. 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 

r Has more good 

points, does 

more and 
better work 
and costs 
less for re- 
pairs than 


Established 


any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 


WAL acemeates. fi] 
Cor’sp’d’ce 


site. POND ENGINEERING CO. S*touls 











Tin—Jobbing lots of Banca huve sold at 20%ec.; 

Straits and Malacca, 20\4%c. 
Spelter—Refined, 4.75c. to 5e. > 
Antimony—Hallett’s, 8.70c.; Cookson’s, 94c¢. 50 Per Cent.of ‘ 


time and labor saved 
by using this solid, 
strong, durable, quick- 
working Vise. Hastheimproved 
taper, pipe_and_ other attach- 
ments. Sold by the trade. Send 
for circular. 

MELVIN STE PHENS, Prop’r, 

Office, 41 Dey St., New York. 


PATTERN & MODEL MAKER. 
| Gzo, B. Kwowzzs, %° S=SS=An sr. 


| PATTERNS of all descriptions made and inven- 
tions PERFECTED. 





* WANTED * 


** Situation and Help’? Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 





Ww anted—Situation as superintende nt of i iron foun 
dry. Address Supt. Iron Foundry, Am. MACHINIST. 

Situation as foreman of machine shop ; good ref- 
ences given. Address Buckeye, Am. MACHINIST. 

Wanted—Draftsman capable of designing ma 
chinery and engine work : state salary, references 
and age. Box 11, AM. MACHINIST. 

Experienced mechanical draftsman open for en- | 
gagement; energetic and reliable; engine work 











preferred. M. E.. 84 Woodworth ave., Yonkers,N.Y. | 
Wanted—Position by draftsman; has had seven | 
years’ experience in shop and office; excellent 


references. Address F., AM. MACHINIST. 
Wanted—By a firm in Canada, manufacturing 
agricultural machinery, a first-class practical ma- 
chinist, as foreman of machine shop, who under- | 
stands management of men and getting out work 
on piece-work system. Address, with references, 


Ya an 


KNOWLTON MF HT 
He ‘ume 


se af 
ai 


stating age and salary expected, Room 12, Tribune a Nn | 
Building, New York City. | 

An energetic mechanical engineer and con. | H | =I 5 ROW N HA M Mi E 
structor wishes to change position ; desires position STRIKES A BLOW WITH 


as superintendent orc hief draftsman ; fifteen years’ 
experience as draftsman, engineer, expert and 
superinte! ndent in this country and on the Conti- 
nent in general machinery, sugar machinery, and 
macbinery for different industrial branches; Eng 
lish, French and German ; highest references. Ad 
dress, by mail, 8S. Kunzman, 32 Maiden lane, N. Y. 


& MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
"5 cents per line, each insertion. 


DOUBLE THE VELOCITY That it Raises the Hammer 
A NEW MOVEMENT! SEND FOR DESCRIPTION 
KNOWLTON MFG. CO., King St., Rockford, 1) 


PATENT | 
S16FSt., Washington, D.C. 
OLICITO RS Send pg oro 


BEAUDRY’S 
UPRIGHT HAMMER 


Has no Shaky 
WOODEN HELVE. 





ELLSWORTH 
YANTIS, 











The Cyclone Steam Flue Cleaner has no equal. 
Crescent Mfg. Co., Cleveland, Ohio. 

To make room for larger tool, will sell cheap, for 
cash, a planer 42/’x42’’x12’, in good order. Address 
P. O. Box 2085, Bridgeport, Coun. 












Light machinery of all kinds built at short notice. 
Good workmanship guaranteed. Oy nnington & no rings of Best 
Mills, 8 Dey st., Jersey City Heights, J. BLOW TRUE AND 
Wanted—Good machinist, as partner in manufac H 


ELASTIC. 


Most practical and 
economical hammer 
made. 

Will reduce expenses 
of any shop. Send for 


ture of vi aluable patented specialty ; 
or capital may find an advantage 
Walter B. Guild, 27 Kilby street, Boston, Mass 
Patented steam-valve movement, The under- 
signed desires to communicate with parties willing 
to buy rights, or manufacture on royalty the above 


one with shop 
by addressing 





patent. Address Steam, AM. MACHINIST. description. 
BEAUDRY & 
FOR SALE AT A BARGAIN, CUNNINGHAM, 
BOSTON, MASS. 





A well established and good paying machine shop 
and foundry, including Buildings, lots, mae hinery 
and stock, situated in Leadville, Col. The busi- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the purchaser. Addre ss, A 
A. FALKENAUD, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, ill health. 


MORRISON'S PRACTICAL ENGINEER, 


Complete Treatise on Steam and Gen’l Machinery. 
MAILED ON RECEIPT OF $1. 
Indicators, Engineers’ Instruments and Outfits. 


W. A. MORRISON, Box 373, Lowell, Mass. 








ANNOUNCEMENT / 


é just issued a new and very complete Illus- 
will be pl 
our patrons and others on application. 


KNOWLES STEAM PUMP WORKS, 


93 Liberty Street, New York, 
44 Washington Street, 


We har 


trated Catalogue, which we ased toa mail to 


Boston, 











| Planers, Shapers, Gang Drills, 





MACHINIST 


THE DEANE STEAM PUMP C0., 


HOLYOKE, MASS., 


NEW YORE, BOSTON, CHICAGO, PHILA- 
DELPHIA AND ST. LOUIS. 


Send for New Illustrated Catalogue, No. 18, 


[Ocroper 31, 1885 









NESS uum my 


| THE CAMERON STEAM PUMP. 


STANDARD OF EXCELLENCE. 


== 309,000 IN USE. 


MANUFACTURED SOLELY BY 


ict The A.S.Cameron Steam Pump Works, 


FOoT FAST 23a ST... NEW Worse. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP 
eae sis [ED avinson Steam Pump Company. 


ADE. FOR ALL L 


W: ANTE M: q 

WAT BEST PUMP “PE We" 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
t, 51 OLIVER § 


DELAMATER STEAM PUMPS 
FOR ALL KINDS OF SERVICE. 


C. H. DELAMATER & CO., (Dclamater Iron Works) 
STEAM PUMPS, 


, J 
VACUUM PUMPS, 
ATR COMPRESSORS. 


ex F-R CATALOGUE, 




















OF ° 4 















NEW ENGLAND QFFIC ST REE T, BOSTON, MASS. 








= Manufactured b7 
SINGLE STEAM PUMP. 


Warerooms, 16 Cortlandt Street, New York, 





SEBASTIAN, 
MAY & COMPANY’S 
Improved Screw Cutting 


Foot or Power Lathes \ GUILD & GARRISON 


BROOKLYN,N.Y. 





Catalogue of Lathes, Drill 
Presses and Machinists’ Tools 
and Supplies mailed on appli 




























cation. Lathes on Trial. 
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251 pages, 6 plates, 58 illustrations, 8 vo, cloth. $5.00. — TT T T 
TREATISE ON | ; a 
VALVE-CEARS a “| 


WITH SPECIAL CONSIDERATION OF 


LINK-MOTIONS OF LOCOMOTIVE ENGINES, 


BY DR.GUSTAV ZEUNER., 
Translated from the Jourth German edition. 
BY PROF. J. F. KLEIN. 


E.& F.N.SPON,35 Murray St.,New York, 





MACHINISTS SCALES, 


Patent E:nd Graduation. 
| We invite comparison for accuracy with all others. 
Every Scale Guaranteed. Send for List. 


COFFIN & LEICHTON, SYRACUSE, N. Y. 


PATENT FLEXIBLE BACK HACK SAW 


For Machinists’ Use. 


The teeth only are hardened by an entirely 
new process, the back remaining soft and flex- 
ible. Warranted not to break. Send for 
sar uple and circular. Endorsed by The Pratt 
& Whitney Co.. John Henney, Jr., Supt. Mo- 
tive Power, N. Y., N. H. & H. R.R. and 


others. — 
THOMPSON & SONS, 





HENRY G. 
New Haven, Conn. | 51 LeonardSt., N.Y, 


THE HENDEY MACHINE COMPANY, 


TORRIWGTONMN, COmMn., 


MANUFACTURERS OF 
. & : ~~ be) r : = 

MACHINIST Ss TOOLS 

Rivet Machines, Turret Lathes, Hand Lathes, Chucking 


Gang Slitters, Hand and Power Planers, Planer Centers, 
Shaper Centers, Slide Rests, &c. 











Lathes, 











BETTS MACHINE CC., WILMINGTON, DEL, 
First-Class Machine Tools, 


FOR RAILWAY AND MACHINE SHOPS. 
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NICHOLSON FILE OCOoO.,, 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘6 Nicholson File Co’s”* Files and Rasps, ** Double Ender’? Saw Files, ‘Slim’? Saw _Files- 
** Racer’? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels 


PROVIDENCE, R.1.,U.S.A 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR 


Manufactory and Offices at 











ALL CLASSES OF BOILERS. 
OVER 70,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR C0., 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 




















HALL 


Durable, 
= fficient. 


HALL STEAM PUMP CO., 


91 LIBERTY ST., NEW YORK. 


EMERY-WHEEL TOOL 
GRINDER, 


Pat. Sept. 25, 
FOUR 
Water runs on 
the wheel and 
prevents heat- 
ing. 
GUARANTEED 
SATISFAC- 
TORY. 
SPRINGFIELD 











“ust PUBLISHED. 


One Volume, 





Crown, 8vo, 266 pages, 165 illustrations 
Fine Cloth Binding. $2.50. 


MODERN MOULDING & PATTERN-MAKING. 


A Practical Treatise upon Pattern-Shop and Foundry Work. 


Embracing the 


1883, 


err 


vam s. 






Moulding of Pulleys, Spur Gears, 
Worm Gears, Balance-Wheels, Stationary-Engine 
and Locomotive Cylinders, Globe Valves, Tool 
Work, Mining Machinery, Screw Propellers, Pat- 
iern-Shop Machinery, and the latest Improvements 
in English and American Cupolas. Together with 
a large collection of original and carefully selected 
Rules and Tables for Every-day Use in the Draw- 

ing-office, Pattern-Shop and Foundry. 


Write for Illus- 
trated Circular, 


BY JOSEPH YP. MULLIN, M. B. 
D. VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren Streets. 
.". Copies sent by mail on receipt of price. 


WHEEL CO. 


SPRINCFIELD 
MASS. 


EDUCED PRICE 


R 





LisT 









Le COUNT’S LATHE DOGS. 


REDUCED PRICES OF 





Ozmnm 
Ape 
=e. LE COUNT’S MALLEABLE 
$82, IRON LATHE DOC, 
so2S No. INCH. PRICE. No. INCH. PRICE. 
oo Bexant 3. ...$0.30 $1.00 
Se, & Sonece 16 30 Gani ali setot® 150 
oe Pr a” "40 9. Qs. 1.20 
SOUTH Sete Ask veces aD WOvcere 1.30 
C. W. OScE 6§6...1Y% -60 at. 314.... 1.40 
LE COUNT, ee FaeS 6... oO ps... 7-2 
CT. ae RevevdS -90 Fail Setofis,1000 








THE NEW PULSOMETER, 


The cheapest, strongest, most simple, compact, 
durable, etfective ont economical Steam Pump in 
the mar«et, for raising liquids under and up to 100 
feet. No Machinery, No Oil, No Special Care. Can 
be worked suspended by achain Will pass 
grit, mud, sand, pulp, etc., without injury to 
its parts, Nee da only asteam pipe from boil 
ertorunit. Price,600 gallons per hour, $50; 
1,200 do. $75; 3,600 do 8100; 6,000 do. $150; 
10,000 do. $175; 18,000 do, $225; 25,000 do. 8275; 
45,000 do. #400; 60,000 do. &500; 120,000do0 $1, 000 
Write for illustrated descriptive book with 
testimonials, etc. Mailed free. PULSOMETER 
STKAM PUMP CO., 83 John St., New York. 


»FERRACUTE MACHINE CO., 


BRIDGETON, N. J., U.S.A. 
PRESSES, Dies 
and all other Sheet-Metal Tools. 


A new line of PUNCHING 
PRESSES just out. 


Send for Catalogue. 
















Rs am 


EAGLE 
ANVIL 
WORKS, 


Trenton, N. J. 


The Fisher Snetle Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 





Send for Circulars. 





The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 


Fully war- 
ranted and 
Jower price. 





| The Most Useful Practical Bor 


Ik Keres Cfered to Aj 
Machinists. 


nent 
can 


Rose's Complete Practical Machinist 


13th Thoroughly Revised Edition. 
NOW READY. 

The Complete Practical Machinist : Embracing Lathe 
Work, Vise Work, Drills and Drilling, Taps and Dies, 
Hardening and Tempering, the Making and Piso of Tools, 
Tool Grinding, Marking out Work,ete. By Joshua Rose. 
Illustrated by 356 Engravings Thirteenth edition, thor- 
yughly revised and in great part re-written, In one vol. 
12mo, 429 pages, price #2.50. 

By mai, tree of postage, to any address in the world. 

CONTENTS. Chapter ; Cutting Tools for Lathes and 
Planing Machines. II, Cutting Speed and Feed, ‘8 
Boring Tools for Lathe Work. ‘ 1 i w Cutting Tools. 
V. Lathe-Dogs, Carriers or Drivers Turning Eecen- 
ee s. VII. Hand Turning. VIII. Drilling in the Lathe. 

Boring Bars. X. Slotting M: achine Tools. XI. Twist 
Drills, XI. Tool Steel. X11, Taps and Dies. XIV. Vise 
Work. Tools. XV. Fitting Connecting Rods, XVI. Mill- 
ing Machines and Pies VII. Grindstone and 

Tool Grinding. VIII. 


Too s 
Lining or Marking out Work. 
XIX. To Gale ulate the Speed of Wheels, Pulleys, ete. 
XX. How to Seta Slide V alve. XXI. Pumps Index 

CF The above or any of our Books sent tu Mail. tree 
of postage, at the publication price to any address in the 
world 

te Our large Cataloque of Practical and Scientific 
Books, % pages, 8vo, and our other ¢ atalogues and Cor- 
culars, the whole covering every branch of Science Ap- 
plied tothe Arts, sent free and free of postage to any 
one enany part of the world who will fi rnish his address, 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut Street, Philadelphia, Pa. 


THOS, &. DALLETT & 60, 


8013 Chestnut St., Phila., Pa., 


MANUFACTURERS OF 


PATENT 


Portable Driline Machines, 


VERTICAL DRILLS. 
Radial Drills, Multiple Prilis, 
HAND DRILLS. 


Send for Hlustrited Catalogue, 















ADAMS & 


—— 
\ 


PRICE MACHINERY CO. 


SOLE MANUFACTURERS OF THE 


NEW AND IMPROVED PRINCIPLE 


ADAMS PATENT, AUTOMATIC 


BOLT~-NUT THREADING MACHINES 


35'° 4] INDIANA ST. CHICAGO. 
SEND FOR ILLUSTRATED & DESCRIPTIVE CATA 











his Rooting is the perfected form of portable Roofing, 
twenty-seven years, and is now in use upon roofs of Factories, Foundries, Warehouses, 


.N |! manufactured by us for the past 
Cotton Gins, Chemical Works, 


all parts of the world. 


Railroad Bridges and Cars, Steamboat Decks, ete., in 


It is supplied ready for use in rolls containing 2 feet, and weighs with Asbes- 
feet. 


and can be readily applied by unskilled workmen. 


Oo square 
tos Roof Coating to finish, only about 85 pounds to 100 square 
It is adapted for all climates, 


We manufacture more than two miles in length of the Asbestos Roofing per day. 


H. W. JOHNS MANUFACTURING COMPANY, 


SOLE MANUFACTURERS OF 


H. W. JOHNS’ ASBESTOS BUILDING FELT, STEAM PACKINGS, BOILER COVERINGS, 
FIRE-PROOF PAINTS, CEMENTS, ETC., ETC. 


H. W. JOHNS’ LIQUID PAINTS, COLORS IN OIL, VARNISHES, ETC. 


DESCRIPTIVE PRICE LISTS FREE BY MAIL, 


87 MAIDEN LANE, NEW YORK, 


175 RANDOLPH a ET, CHICAGO, 
170 N. 4th STREET, PHILADELPHIA, 


BILLITTE R HOU SE, LONDON, 











24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 


HUNTER & SON, North Adams, Mass. 


FRICTIO 


JAS. 





THE BEST BOILER 
FEEDER KNOWN. 
» Not liable to get out of 
© order. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS & CO., 
Detroit, Mich. 


RANDON’S IMPROVED PISTON RING 
PACKI NG. 


For Description see 
AMERICAN MACHINIST, 
issue Aug. Sth, 1885. 


RIGHTS FOR SALE. 


JAS. BRANDON, 
233 Tenth Ave.,N.Y. 






















P. BLAISDELL & C0. 


Manufacturers of 


achinists’ Tools, 
WORCESTER. MASS. 


E ECONOMIC PATENT BOILER FEED FUME, 


Manufactured by 


I. B. DAVIS & SON, 


Hartford, Conn. 


The Only Double-Acting 
Geared Pump. 


ej It is compact and System- 
atic in design and Kcon- 
omical in its operation. 
Allits parts are arranged 
for durability 


BEN). F. KELLEY, Agent, 
91 Liberty St., Now York. 


Philadelphia OMce: 


JAMES BERRYMA N, 
125 North Fourth St. 
















DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 
BOiler Feeders, Fire Pumps, 
Pumping Machinery for all pure 

poses. 
Send for Catz logue, 














Buffalo Cupola & Forge Blowers. 


Warranted su- 
perior to any 
other make. 

All sizes and 
styles of every 
class of work, 


BUFFALO 


Buffalo, N, Y. 


Send for Cata- 
logue 





and prices 








ORTHINCTON 
PUMPING 
MACHINER 
Henry R. WoRTHINGTON, 


NEW YORK, 







soston, Pittsburgh, Chicago, 
Cincinnati, Cleveland, St, 
Louis, San Francisco. 


¢ 


trated Catalogue, 


L 


SEND FOR 


Illus 
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CORRESPONDENCE SOLICITE  GRayOaW € DENTON NEGO, AF 
STATIONARY cr PORTABLE.1 HARRISON SAFETY B BOILER WORKS. GRAYOON DENTON FEED, 





ERAL AGENTS 








CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 Ibs.) 
DOWN, ANGULAR AND CRO8S-FEED 
TO PLANE 12xl6x15, 


THE R.A. BELDEN C0.,DANBURY, OT. 











ONEIDA STEAM ENGINE AND 


NEW CATALOGUE READY. 





Manufacturers of WESTCOTT’S PATENT 





LATHE AND DRILL CHUCKS. 


FOUNDRY CO., Oneipa, N.Y. 





FORBES & CURTIS, 


BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Power Pipe Cutting and Threading 

achines, Cutting-off Machines, 

Ratchet Drills, Special Machin- 
ery, etc., etc, 

WRITE FOR CATALOGUE. 
Mention Paper. 













‘“ . . . 
ECLIPSE” Pipe-Cutting Machines 
FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 
Work about your Mill, Factory, 
or Shops to make a powerful, 
convenient and wery compact 
Pipe-Cutting Machine soon pay 
for itself, providing it could be 
had at a moderate price? 
Mention this paper and write 
us for particulars. 
PANCOAST & MAULE, 
Philadelphia, Pa. 
Made In Three Sizes, Cutting Pipes % to 6 inch, 





| price of one. 
VARIE 


Iron Planers = Shapers. 


SUPERIOR DESIGN AND WORKMANSHIP. 


ROCHESTER MACHINE TOC WORKS, Lim, 


ROCHESTER, N. Y. 


A ia VAN DUZENS 


MECHANICAL 
ee CLEANER 
= =< WATER PURIFIER 


MANUFACTURED a | 


A EW.VAN DUZEN. <8 il 








REMOVES au: MUD | 


AND 
SCALE 





CRAIC’S 
New ‘Class 6” Lubricator 


Manufactured by 


The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS, 
Manufacturers of 


Sight Feed Lubricators for 
Locomotives, Stationary, Marine, 
Portable & Pumping cngines. 


WRiIThD FOR CIRCULAR. 





EBSTABLISHED 1851, 


The Horton Lathe Chuck, 


ALSO 


CHU CKS 


for BrassFinishers’ 
Use, 
Milling Machines, 
ScrewMachines,Up- 
right Drills, Cut- 
ting-Off Machines, 
Drill Lathes, 
and for Boring Mills 
for Car Wheel and 
other work. 


THE E. HORTON & SON CO. 


Canal St., Windsor Locks, Conn., U.S.A. 





Having greater facilities for 


—CGEAR CUTTING — 


than we need at present, we are prepared to cut 
accurately and with dispatch, all sizes of Spur and 
Bevel Gears, 


from the Smallest to 30 inches Diameter. 


§, ASHTON BAND MPG. CO,, "oscerco, 2s 





waa WHITNEY’S NEW 


Steel 





LOOX AND BELIEVE. 


This is the latest adjustable Caliper Gauge. Any size taken. 








=. 


a A anne cess eaon sc 





Send for Catalogue. 


HARTFORD TOOL CO., HARTFORD, CONN, 





RATCHET, =~ 





pousTo7 





HH 1 1 
Hl as reser na than any two ratchets made, and at the 
Sena y circulars, 

MACHINE CO., Warsaw, N.Y. 


Almond Drill Chuck 


Sold at all Machinists’ 
Supply Stores. 


T.R. ALMOND, 


83 & 85 Washi on nt, 
Brooklyn, 








FOx AND TURRE’1 


SPEED—}—L_ATHES. 
BRASS FINISHERS’ TOOLS 
GEO. GAGE, Warerrorp, N. Y. 

E. P. BULLARD, Ag’t., 14 Dey St., NEW YORK. 















IMPROVED 


GALIFPER. 





CConered Serene JLicrometer 








A, J. WILKINSON & CO. 


Boston, Mass., 


Makers of the most complete 
assortment of 


Miorometer Calipers & 












A.J. Wilkinson & Co, 


Boston, Mass a ee 
Pat. Jan, 30, 1885. 
Pat. July 3, 1885. 


Fine Measuring Tools 


TO BE FOUND IN THE WORLD. 


Send for Illustrated Catalogue 
with Tables. 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


A BEVEL GEARS, 


~~ Cut Theoretically Correct. 

For particulars and estimates apply to 

BREHMER BROS., 
Machinists, 

440 N, 12th St., Philadelphia, Pa. 












OUND VOLUsEe OF THE AMERICAN 
ACHINIST 


For 1880, 1881, 1882, 1988 and 1884, cloth, $3 50 each, 
pure hasers paying express c harges. 


Am. Machinist Pub’g Co., 96 Fulton St., New York, 
eo] ante) | 


DROP FORGINGS 6: stec 


___ BEECHER & PECK, NEW HAVEN CONN. 





Send for 72-Page 
D RAWIN G ILLUSTRATED CATALOGUE, 


WM. T. COMSTOCK, 
6 Astor Place, - New York. 
For Hand and Power, 
6,” 8’’ and 10’ Stroke 


Adapted to “ Classes of Work to 
Thelr Capacity, 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER 


Worcester, Mass, 











td il (he 


1 contains the maximum of 

| power, durability and effi- 

ciency, and is fully guaran- 

Ni) teed. ‘No. 1 holds from 0to 

is”; , price $7. No. 2(round 
ody) holds from 0 to 34’, 

price $8. Sold by thetrade. 
Address, 

CUSHMAN CHUCK C0., 
HARTFORD, CONN. 
Manufacturers of all kinds of Chucks. 
Send for new Illus’d Catalogue 


aide Boek. 


SPECIAL MERCANTILE AGENCY 
MACHINERY, HARDWARE, IRON 
AND METAL TRADES, 


INCLUDING 









Rallway, Machinists’, Engine and Boller Mak=- 
ers’ etnias tee, Agricultural implements, 
Stoves, Tinware, Piumbers’, Steam and 
Gas Fitters’ Supplies, Foundries, 
Wagon and Carriage Makers, 
Cutlery, Guns, and all Manu- 
facturers, Dealers and Workers in tron and 
Metals Cenerally. 


The FIFTEENTH volume of Ealy’s Blue Book is 
issued,containing the names and mercantile ratings 
of 275,000 manufacturers and dealers in above speci- 
tied lines. 

Our OFFICIAL RECORDS are carefully revised 
by a large staff of travelers and by correspondents 
stationed in every town in the country. Our RE- 
PORTS are also freely corrected by oursubscribers, 
who take a personal interest in this business, which 
is exclusively devoted to their interests, 

We refer to any prominent house in any line 
we represent as to our usefulness and ability. 

Terms can be learned on application at our office, 
and a copy of our Register will be sent prepaid to 
any house desiring to examine it. 


THE JNO. W. EALY COMPANY, 


265 Broadway, New York, 


Week before last we published, under this 
heading, references to a small portion of the 
practical articles that have been specially pre- 
pared for the AmERIoAN Maonrnist, and have 
appeared in our columns during the last few 
months. Last week we published an addition- 
al list. We append another list below. No 
other mechanical journal in this country has 
or ever has had such a collection of practical 
articles, by writers of well known ability, as 
are presented in these columns week by 
week. Every issue gives information that is 
taken up and applied in the shops and fac- 
tories in various parts of the country. Copies 
containing these articles can be readily ob- 
tained by ordering of any newsdealer, or by 
writing to this office, at 5 cents per copy. 


J.C. Hoadley. 


Unbalanced Bodies in Revolution. March 14, 1885 

Diagram Showing the Inertia of the Reciprocat 
ing Parts of the Steam Engine. June 7, 1884 

Inertia of the Reciprocating Parts of the Steam 
Engine. June 7, 1884; September 13, 1884 

J. D. Campbell. 

Fitting and Care of Axle Boxes. 

Draft Regulating Appliances. 
April 12, 26, 1884 

Fitting Locomotive Wedges. August 16 1884 

Driving Boxes and Wedges. September 27, 1884 

Building Locomotives in Repair Shops. Febru- 
ary 9, 1884 

Locomotive Draft Appliances. 


Robert E. Masters. 
Moulding Ammonia Boilers. 
1884 


August 3, i884 
Marc 15, 29: 


April 25, 1885. 


November 15, 22, 


Cutting Down the Face of Gear Wheels in thé 
Mould. October 25, 1884 

Moulding Balance Wheels. August 2, 1884 

Portable Cupola. December 13, 1884 

Cupola Management. May 17, 1884 

Melting in a Southern Foundry. April 12, 1884 

Melting Small Quantities of Iron. June 14, 1884 

me ae in an Ordinary Cupola. August 23, 
1 


Casting Rolls with Shaft in Them. 

Economy in Using Small Cupolas. 

Steel Castings. Aug. 15, 1885. 

Casting Steel in an Ordinary Cupola and Publish 
ing the Process: July 25, 1885. 


May 9, 1885. 
May 16, 1885. 


Jas. F. Hobart. 
Selecting and Using Files. January 10, 1885 
Hammer and Grindstone. January 17, 1885 
Emery Grinding. January 24, 1885 
Forge, Anvil and Lathe. February 28, 1885. 
Grinding and Using Cutting Tools, April 18, 18%5 


Doing Jobs on Sunday. May 30, 1885 

Examination of Stationary Engineers. 
1885 

Engineers’ Societies—Small Things—Babbitting 
Boxes—That Hog-nose Drill. August 1, 1885 

July 18, 1885 


August 22, 


Against Sunday Work. 
Angus Sinclair. 


Chicago Limited Express. January 5, 1884 

Fuel Economy with Locomotives. July 5, 1864 

Locomotive Engine Running. February 9, 23; 
March 8, 22; April 5, 19; May 3, 17; June7; 
August 16; November 1, 1884 

Locomotive Economy. January 17, 1885 

American Locomotives Built in 1884. 
24, 1885 

Railroad Snow Plowing. 


January 


January 19, 1884 


How the Fastest Train in America is Run, Janu 
ary 5, 1884 
Work of P ‘ulling a Heavy Freight Train. Novem 


ber 22, 1884 
Water for Locomotive Boilers. 


84. 
Efficiency of Brakes. 


Harris Tabor. 
High Efficiency of Locomotives. 
1885 


September 20, 27, 


January 10, 1885 


February 14, 


Conteifanel Force in Revolving Bodies. April 4, 
1885 
Prot. Jno. E. Sweet. 
Point of Cut-Off in a Locomotive Engine. Novem- 


ber 15, 1884 
Examples of Close Measurements Under Difficul- 
ties. February 16, 1884 
The Perfect Screw Problem. July 19, August 3, 

1884 
Proportioning Slide Valves and Determining the 
Effect of Different Proportions. August 16, 
August 30; September 6, 27; October 4, 11, 
1884 
A. J. Stevens, Gen. M. M.,C. P. R. BR. 
Performance of a Locomotive. February 2, 1884 
Correction of Boiler Criticism. January 3, 1885 
Indicator Diagrams from the Largest Locomo- 
tivein the World. Jannary 10, 1885 
Improved Draft Pipe. May 16, 1885 
Utilizing Steel and Iron Machine 
June 6, 1885 
Deep Well Pump on the C, 
Chas, T. Porter. 
The Bursting Strain in Revolving Wheels, 
ruary 16, 23, 1584 
What Is Centrifugal Force? April 12, 1884 
Theo, N. Ely, Genl,. Supt. Motive Power 
Penn. R. R. 
Disinfectant on the Penna. R.R. 
J. G. A. Meyer. 
Laying Out Link Motion. May 10, 17, 24, 31, 1884 
Modern Locomotive Construction. June 27; July 
18, 25; August 8, 15, 22, 1885 
A. Dolbeer. 
Balancing Locomotive Wheels. 


Shop Scrap. 


‘PP. R. R. June 27, 1885 


Feb- 


July 25, 1885 


April 12, 1884 


Probable Cause of Truck Boxes Cutting. July 12, 
1884 
John J. Bingley, M. MM. of H. J. HLA 
Gc. R.R. 


Locomotive Petticoat Pipes. June 13, 1885 
A Needle Feed Oil Cup. June 20, 1885 


G. W. Cushing, Motive 
N. P. R. R. 
Railroad Snow Plowing. 
T. B. Twombly, Genl, 
P. R. R. 
Performance of Coventry Boiler. 
J.D. Hollister, Supt, Fla. So. R, R. 


Supt. Power 


February 9, 1884 
Mm... C. RTA 


January 24, 1885 








PROKS F S PA PAL: ROP PRESS. 


& PECK CONN. 


79 Dearborn St., Chicago. 


Improving Rod Ends. April 5, 1884 





pe ora 
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Morse Twist Drill and Machine Company, *°.2572% Yonkers, N.Y. 


SOLE MANUFACTURERS OF 
MORSE PATENT STRAICHT-LIP INCREASE TWIST DRILL. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center an¢ 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 


GEO. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas, 


(OMBINED PUNGH & SHEAR 


BUILT BY 


HILLES & JONES 


WILMINGTON, DEL. 


The annexed cut is the design of all sizes that are 
driven by belt power. When desired we place a 
small engine on the machine, the crank of which 
goes on where the pulleys are now shown. The 
punch and shear are entirely independent of each 
other, as they are each operated by a clutch, and the 
sliding-heads counterbalanced. For particular work 
the hand-wheelis used to set the punca to mark before 
throwing in the clutch. The stripper is adjustable tc 
different thicknesses of iron. 


te = 


For Reducing and Pointing Wire. 
Especially adapted to pointing wire rods and 
FRANCIS H. EASBY, The Special Machine Works, 
Lehigh Ave. and Mutter St., . Philadelphia, — | 
auto | = 


wire for drawing. 
For Machines or information, address the 
10” & 12” Lathes with screw cutting an 
matic feeds.—Compound rest when ordered. 















manufacturer. 


8.W. GOODYEAR, Waterbury, Ct, 




















THE PUSEY & JONES CO. 


WILMING'ION, DEL. 


Worcester, Mass. 


wt ‘ 





OUVCVE = LATER,» RAD» LATED 


Slide Rests and Planer Centers. 


HIS Cut shows our No. 6 Cutting-Off Shear, 
Extrastrong. For the largest size of iron rails 
or equivalent bars. 

Builders of STEAM ENCIN s, Boilers, 
Tanks, Machinery for Rolling Mill ” Punche 8, 
Shears, Riveters, Angle-Tron Cultam, Cc ranes, 
and Heavy Iron "Work generally. 











DRAWING PAPERS, 


CURRIER & SNYDER, | 
| All Ei ° 
Uprie ht Drills, Send for Catalogue of ae sony ol and In 


WORCESTER, MASS. struments. 





New York, 








116 Fulton St. 


D. SAUNDERS’ 





SONS, 


MANUFACTURERS OF 


Pipe Cutting, 


es 








SEND FOR 


instead of sliding motion. No loose parts to 


surfaces are of tool steel, hardened. 


Steam and Gas Fitters’ Hand Tools, 





Taming Mashins 


CIRCULAR, 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 


licity with strength and lightness. Easily adapted to various sizes of pipe. 


Rolling 


become detached and mislaid. All wearing 


ess friction of parts than any other pipe-cutter made. 





Worcester, Mass., 


W. C. YOUNG & C eg Manufacturers of 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, Etc. 


DRAUCHTSMEN, 


Send 16 Cents. 





DIXON’S 


AMERICAN GRAPHITE 


PENCILS. 


F YOUR Stationer does not keep DIXON'S Pencils, mention 
| “ American Machinist ” and send 16 cents for sample 8 worth 
ouble your money. 





Ten grades of Hardness for Artists and Draughtsme n; 7grades 
of Hardne 88 for Schools and Book keepers; 500 differe nt kinds 
in No. 2and No. 3 Grades, absolutely without equal for smooth- 


ness and toughness of le ads. 


Joseph Dixon Crucible Co., J ersey City, N.J. 


FAY & SCOTT," 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c, 


SEND FOR CATALOCUE. 


HILL’S pH CLUTCH. 











Sent ' Trial. 


NO OIL ON FRICTIONAL SURFACES. 
Abundant Clearance. Positive Release. 


Only CLUTOH Having REMOVABLE Hub. 


nd for Catalo BELOIT, 
Ecupse W WIND ENGINE CO. - Wis. 


J.C. HOADLEY, 


IVIL AND MECHANICAL ENGINEE 
and Expert in Patent Causes, 


28 STATE STREET, ROOM 28, BOSTON, MASS. 








G. S. Woolman, 
HALL sconce INJECTORS. 


C.E.LIPE, Syracuse, N.Y. Send for Circula 
“Every-Day” Centers 


Discount with PRICE, 
very Pair, ONLY $20. 





















OVER 20,000 IN USE. | 


HALLS ENGINEERING Co., 
112 JOHN STREET, NEW YORK, 





cai a 








——r 
‘34 
tolady 


L, §. STARRETT, 








HODCE’S Manufacturer of 
C\ Vuiversal Anele Union FINE TOOLS 
PATENTED. 












ATHOL, MASS. 
SEND FOR FUL LIST. 


FF lh ululuhahenaln il CR: FORCEPS Bre ee Bre 1 
ual | Wil Mm 





Combining an elbow and 
union, and can _ be set 
at any angle at which it is 
desired to run the pipe. 
Manufacturers & Wholesale Agents, 


45 Water St., FITCHBURG, MASS. 

















A 
Vey 





ROLLSTONE MACHIN 


fl 
w 








ACHINE \WOULDED BYDROSTATIC MACHINERY, 
PUR and BEVEL | PRESSES, 7 
, : PUNCHES, 
Pulley Castings, ACCUMULATORS, 
| JACKS, 
Special _Inaucements to | VALVES, 
List maile a on applicatio mM. FITTINGS, 


Sale & HUN 


BALTIMORE, MD. 





VAULT ELEVATORS, bs, Se 


ital & STILLMAN, 468 Grand Street, N. Y. 










Iron 


24 nats Eureka Planer 


and ‘st eel 


DROP FORGING 


Of Every Description. at Reasonable Prices, 
THE R.A, BELDEN C0., DANBURY, OT. 





SHdoH Si] WO Plog 


WHITCOMB MFC. CO., 


MANUFACTURERS OF 
MACHINISTS’ TOOLS 
Worcester, Mass. 


IRON — Care da 
PLANERS @al el 










5. 


A 
Specialty 





—_—eee 
U.S. AND FOREICN PATENTS. 
Wim. H,. Babcock, W ashington, D, ©., formerly ex- 
aminer. Kight years in practice Person: al attention to 
cases. Moderate charges. 
Write (box 220) for estimates and general infor- 
mation. ejected cases two-thirds price. 





Manuf’d Solely by the 
American 
Steam Gauge 

Co., 


|| Boston, Mass, 











HARLES MiURRA . 
NEXENER ON WoOoD\@ 


S ANN’ ST. # New Yoru: 
wooD- WORKING MACHINERY 








er 


and Matcher, 





\ 
THE EGAN COMPANY, a. 


Successors to the Cordesman & om Co., 
201 to 221 W. FRONT STREET, CINCINNATI, OHIO, 





MANUFACTURED 


The Jenkins Discs used in these valve 
stand 2 


i JENKINS BROS. ¢ 


ENKINS BROS.’ VALVES, 


71 John Street, New York, ° 
79 Kilby Street, 


CATE, CLOBE, ANCLE, 
CHECK AND SAFETY. 


OF BEST STEAM METAL. 


$ are manufactured under our 1880 patent and wil} 
) Ibs. steam pressure. 


WE WARRANT ALL VALVES STAMPED “JENKINS BROS.” 


, EN FOR 
Q SP NEw LIST, 


Boston. 





SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATHE. 


amen 

Foot and Power Lathes, Drill 
Presses,Scroll-saw Attac hme ents, 
Chuec ks, Mandrels, ‘Twist Drills, 
Dogs, ¢ ‘alipe rs, etc, 

Lathes on trial. 
payment. 

Send for catalogue of Outfits 
vs for Amateurs or Artisans, 


Lathes on 











FITTINGS, 


THE EATON, COLE & BURNHAM CO. 


82 & 84 Fulton Street, New York, 


MANUFACTURERS OF 


PIPE CUTTING and THREADING DLACHINES 


OPERATED BY HAND OR POWER, 
VALVES, PIPE, 
PIPE TOOLS, 





AN 









MACHINE, 


Cuts {%// to 2” Fact 


D ALL STYLES OF IRON AND BRASS GOODS FOR 


STEAM, WATER AND GAS. 
ory, Bridgeport, Conn. 


AMERICAN 


MACHINIST 


fOcroser 31, 1885 








WILLIAM SELLERS & CO. 


Philadelphia, Fa. 


Machine Shop and Railway 
EQUIPMENTS. 


== Shafts, Couplings, Hangers, ~— ' Mill Gearing eT etc., Lathes, 


Planers, Drills hea t Cutters, BR a Turn- 
tables, and Pivot 8, Becifford Injectors, Sellers 
Improvements, New ple, Effective. 


atterns, Simp 


New York Office, - No. 79 Liberty Street. 





de 2s dt Fs pa 


irtable Valve Chuck. 


| 


“Oo 
eS 


Seat Rotary aa 


g Machine. 


onaoy SS 


JS puas 


o 
i) 
~ 


Combi- 


| to be used 








-B4BQ 10} due 
-voydde uo saepnoat) 


with Valve 


nation To« 
Planin 


L. "Flanders Machine Wor ‘ 
E 


PEDRICK & AYER, Prop’rs, 


Philadelphia, Pa. 
FRICTION (LUTCH PULLEYS, 


Hoisting Bngines and Hoisting Machinery, — 
D. FRIBBIE & OO.) 
478 North Sth St., Philadelphia, Pa. 


RMSTRONC’ S 


ca MFG. COMPANY 


BRIE, FPA: 


Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user Send for Catalogues, 


NAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 


‘MORSE ELEVATOR WORKS. 
Morse, Williams & C0, 


(Successors to Clem & Morse) 
Builders of all Kinds of 
PASSENGER & FREIGH!1 


Elevators 


Office, 414 Cherry St. 


Works, Frankford Ave., Wildey and 
Shackamaxon Sts., 


PHILADELPHIA. 














Improved Adjustable 


STOCK 4x0 DIES ror © 
IPE ana BOLTS. 


Tapped to Standard Gauges. Adjustable to all va- 
riations in the size of fittings. Can be resharpened 
without drawing the — by simply grinding them. 
Possessing practical advantages appreciated by all | 
mechanics. Circulars sent free on application. 

Manufactured by 


F. ARMSTRONG, BRIDGEPORT, CONN. 


REYNOLDS’ CORLISS ENGINE. 


COMPOUND, 
CONDENSING, 
PUMPING 
AND 
BLOWING 
ENGINES, 
t--, Westinghouse 
ENGINES, 
, SEWAGE 
PUMPS, 
SMITH FANS, 
PAPER 


RR& COMPANY, 


17 Cortlandt Street, New 








Wrought Frame, 
400 to 1000 H. P, 
Cast Frame, 
Up to 600 H. P 








Consulting and Contracting Engineers. York. 





Is A NATURAL PRODUCT TAKEN FROM OUR OWN MINES. 


LUOR Ai 


B. BURBANKE & CO., EVANSVILLE, _ 


Unlike any of the artificial compounds or manufactured prod- 
ucts heretofore on the market. We guarantee its success, if 
directions are followed, or ask no pay. Only 8 or 10 Ibs. to the 
ton of iron required to purify the iron, and will more than 
pay for itself in keeping the cupola clean. 





HARRISON’S ADJUSTABLE FLUE-HOLE CUTTER. 


An effective labor-saying tool for the boiler shop. Size No.1 cuts all size 
holes from 2 to 5 inches, inclusive. The cutters proper = 
are forged from 5¢-inch round steel, can be renewed 
at trifling cost; are easily adjusted and firmly held. Manufactured by 


REMIWGTOMW sg CO., 


WILMINGTON, DEL. 





A FULL 


» Vertical Condensing, Engines 


Specially adapted for and extensively used 
in large grain elevators. 


BOTLERS. 


Manufactured by the 


- lsh Teanding [Machine (°o, 


FISHKILL-ON-THE-HUDSON, N.Y. 


Send for Catalogue A, 
trated Descriptions and Reterences 


LINE OF SIZES. 


“SOUTHWARK FOUNDRY AND MACHINE 


ENGINEERS AND MACHINISTS, 


430 WASHINGTON AVENUE, PHILADELPHIA, PA. 
PORTER-ALLEN & SOUTHWARK ENGINES, 


BLOWING ENGINES, 
SUGAR MACHINERY, 


PUMPS, 
HYDRAULIC MACHINERY, &c., &c. 


GAS APPARATUS, 





containing Illus- 





TH LN & ALLSTATTER G 


Hamilton, 


a5 OHIO. 


Double, Single, Angle- 
Bar, Gang, Horizontal, 


Twin, 


Boiler, Spacing, 


Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 


ALSO, 


Power Cushisned Hammer. 


Send fornew catalogu e. 





atent Binder 


—FOR— 
AMERICAN MACHINIST, 
to hold 52issues. Price $1 each, by mail or ex- 
press to any part of the United States. Also 


66 COVERS 9) to be applied by book- 


binders for perma- 
nently binding any volume. Same price. 


American Machinist Pub’g Co., 
96 FULTON STREET, NEW YORK. 





yf ae 


Sate Suaiine Dil 


Adapted to sia sala ues with smali 
drills. Its extreme sensitiveness 
prevents clogging and breakage of 
drills. Has a swinging table “with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 


Hartford, Conn. |«. 


| 


Over 36,000 in Use. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE. 


Warranted to give satisfac- 
tion or no sale. 


FOR CIRCULARS AND PRICES, 
ADDRESS, 


The Gardner Governor Go, 


QUINCY, ILL. 





Contracts solicited for 
Special Machines, Patent 
Devices,&c.,in quantity y. 

Complete outfit for Ma- 
chinists; Blacksmiths, 
Metal-Workers and 
others, 


New Circular on Mill- 


ane Machine and Univer- 
al Head (Pat. pending). 


The Cincinnati 
Screw & Tap Co., 


S.E. Cor. Pearl & Plum 
Streets, 


CINCINNATI, OHIO. 





BROCK’S PATENT DROP-FORGED CHAIN PIPE WRENCH. 


MADE 


ENTIRELY OF BAR STEEL 


Six Sizes, adapted for pipe 


- from 4 to 14inches diam. 


Each number will fit a range of sizes equal to six or more pairs of common 


tongs, while it will outwear an “equal number of any kind 


changeable. 
Does not crush pipe; 
can be instantly released. 


All parts are inter- 


Jaws hardened to a saw temper, and can be sharpened with a file. 
quick grip ; never slips? 


J, H, WILLIAMS & C0, Iron & Steel Drop Forgings, 11 Richards St., 


chain will not unhitch in use, but 


near Hamilton Ferry, Brooklyn, N.Y, 





Lynde’s Pat, 


Po Safety ty Valves | Ives, 


Adapted to all Boilers. 


J.B. Lonergan & Co., 


Sole Owners and Manuf’rs 
PHILA., PA. 


ZELL SAFETY BOILER 


DRY STEAM AND ECONOMY. 








SEND FoR CIRCULAR. 


Address, Safety Steam Generator (Co, 
68 WARREN STREET, NEW YORK. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 











BRIDGEPORT BOILER WORKS, 
WM. LOWE, Proprietor, 
Successor to LOWE & WATSON, Bridgeport, Conn., 


Manufacturer of the LOWE BOILER, 


Which eight years’ use of the steam superheating 


drum style, and sixteen of the Lowe Boiler, under 
all conditions,has proved to be the most satisfactory 
boiler known in all respects. Gives dry steam. 
The process for the combustion of the gases is in 
the construction and setting. Burns any fuel and 
gets as much results from it as any boiler or setting 
at no more cost, with greater d irability. Send for 
descriptive circular. 





OSGOOD DREDGE 00., - ALBANY, N. Y. 
RALPH R, OSGOOD, Pres, JAMES H. BLESSING, Vice-Pres, 
JOHN K. HOWE, Secretary and Treasurer. 
Manufacturers of 

ITCHING 
MACHINES, 


REDGES, 
Excavators, 


ERRICKS, 
Etc., Ete, 


Scccewes COMBINATION “DREDGE. ~esoonne 








‘ 


<a 


—ee 


ass 
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NEW TANGYE. “BUCKEYE AUTOMATIC cuT- OFF ENGINES. 


In Use, Over 800. 





25 to 1000 FI. P. 


perience with automatic cut-off regulation, and most 
careful revision of all details 


or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior ~ rulation guar- 
% anteced Self-Contained Automatic Cut-Off Engines, 
- 12 to 100 H.P.,for driving Dynamo Machines @s; ecialty. 





mail. Address, BUCKEYE ENGINE CO., Salem, Ohio 


SALES AGENTS : be. \ onrg il) id House, N.Y.) >: 2aPASB RS Geet Ss, Shienge Bion, 


KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA, 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virgia nia. 


These Engines are the combined result of long ex- 


They are designed and 
constructed for heavy and continuous duty at medium 


Illustrated Circulars with various data as to practical 


r CORLISS 
Steam Engine construction and performance, free by -f 


- 30 to 2000 Horse Power. 
Horizontal or Vertic 
Acting or Beam, Condensing, 
Non-Condensing 
Send for Circular 





GUARANTEED Pe-Cent'LessGasthan ANY Brakehorse-power., 


OTTO GAS ENGINE. 


OVER 16,000 IN USE. 


SCHLEICHER, SCHUMM & CoO., 


PHILADELPHTA, PA. 





Cor. 5th and Chestnut Sts, 


AMERTO AN MA. CHINIST 








MANUFACTURERS OF 


\MPROVED 


STEAM ENGINES 

Yit AR\ ev 
Sizes varying from 
al, Direct 
or Compound, 


BRANCH OFFICE 


PHILADELPH'A, Pa. fiir 












~~ ————. Pi cn ss 


oe 





THE PARKER 





HEWES & PAILS 
Iron Works. 


IMPROVED 


Varks aot ap 


High Pressure, 
—Condensin — 
And Compound. 






CN ‘sabi 








SSTABLISHED 1855 
Buerk’s Watchman’s Clock, 
With Safety Lock Attachment, 

20 PRIZE MEDALS AWARDED. 


To control watchmen inmanufacturing | 
> establishments, public buildings. ware- | 
houses, etc, Simplest, strongest, cheap- 

est a a most complete of its kind. 
Price, with 12 keys, complete, $50. 
Send for circular, 


0. B. HAUSBERG, Sole Agent, 
71 Nassau Street, Room 3, N.Y 


THE HOLLAND LUBRICATOR VISIBLE DROP 


Is guaranteed to be; 


Valve -seats, Cylinder, 


of the engine. 
3. It wil 


oil, coal and packing. 


of the engine, say from 1 





thus increasing the power of the engine. 


| HOLLAND & THOMPSON, 


Manufactured by 








GASOLINE AND GAS ENGINE. 
SIMPLE | = 


SAFE | 
] 


turn o 
small dynamo, creates an electric spark 
sufficient to start the engine running, 


Sizes, 2 to 10 horse-power. 


YONKERS MFG. C0. icysoni. 


DURABLE | 
_,, RFFECTIVE! 


putt LE! 
MATOHES US Us 


SLIDE VALVE! 


Wnsurpassed economy in use of Gas, One 
the fiy-wheel, acting upon the 


Send for Illus, Circular, 















Simplicity, 
Reliability, 


Lightness 
General Design. 


1. A perfect insurance 
against the cutting of | senp FoR 
and Governor Valves 


1 pay for itself 
in 6 months in saving of 


3. It willinsure more 
speed in the revolutions 


to 2 strokes per minute, 


217 River St., Troy, N. Y. 


FOR 


Durability, 


Economy, 


AND 





CIRCULAR GIVING 





i= STOCKPORT == G= ENGINE 


Starts with ease. 


Receives an impulse 
atevery revolution. 


Runs silently. 


AT A RECULAR SPEED 
WITH THE LEAST 
ATTENTION. 





PARTICULARS OF 
SIZES AND PRICES, 


THE DICKSON MANUFACTURING COMPANY. 


Locomotives, Stationary Engines, Bollers, Mining Machinery, 


SCRANTON, PA. 


112 LIBERTY ST., NEW YORK. 








The — & McDowell Mfg. Co. 
ONS 


Hoists, Pumps 


AND GENERAL 
Mining Machinery. 
120 LIBERTY ST., 


NEW YORE, 
Send for Illus, Catalogue, 


EUREKA BAND SAW. 


where. 
tion, inquire of 


FRANK & CO., 





BUFFALO, N. Y. 


We build three sizes, at prices 
lower than an equally good 
Band Saw can be had else- 
For further informa- 


176 Verrace Street, 








BUILDERS OF 


BOILERS, eae 
GAS ECLEERA, Winns & Ma rez, 
GENERATORS, 


TANKS, 
STILLS, 
BRIDGES, 
Etc., Ete. 


Germantown June., Philadelphia. 





HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 








THE NATIONAL 
FEED WATER 










MACHINERY, 


arew and Second - Fiand. 





EU FIRE 


A brass coil heater supplyin, 
feed water at 210° to 212° Fahr 
enheit by use of exhaust steam 

Our prices are low and rea- 
sonable, and we aim to cape 


14 in. 44% Eg. Lathe, Putnam, not screw cutter. 
12 in. a : 5 ft Be dE ns gine Lathe, Prentice, New. 
mw 66 CU Fitchb’rg, g. o. 
ms * Or. sie Harrington, g. o. 
ao ee ne af P. & W., taper. 
as te + 2 mis Brown & S., taper. 
mt OR. Putnam,not screw 
cutting. 
Hewes & Phillips. 
Lincoln, g. o. 
Fitchburg, g. o. 
New Haven, g. 0. 
Harrington & W. 


the cheapest, best and most effect 
ive eater in the market. Fifteen 
we BL & Ww ft. i sizes. No.1, ssn Ser ing ee 
‘ >. 6 c . er. 

17“ “ gitBea No. 10, 100-horse Heater, $ 
ws © est © 
iB “* RE 8 
ae Sam, 
ao * 3. Putnam. 

a 6 I. ; Pond & H. & P. 
ao°* * Jee. CM as oe Ames & Powell. 
Ate “gy ” : Ames, new. 

a © See. Lowell, cheap. 

oe * oe, Putnam. g. 0. 
22°* * 36 in. gap ss 12 ft. Bed Harring 
ton, Extension Be ri Al order, Triple Geared. 

6 in. shaper, Gould. 


and Bends made to or- 
der. Cc ire ulars and price 


Setlendl Pipe Bending Co., 
New HaveEN, 
Connecticut. 





» iin and Chak Vale 


The Renewable Seats and 
Discs are cast from the best 
Phosphor Bronze Metal, which 
has lasting qualities, double 
tuatof the best Steam Metal 
commonly used in first-class 

valves. The Seats are simply 
droppe d into place and held 
in position by I bottom of cage. 





20 in. = G. & E., new. 
12 in. Jeungst. 
24 in. - B'dport, new. 


16 in. x42 in, Planer, B’port, new. 

22 in. x4 ft. - Cheap. 

22 in. x5 ft; Putnam. 

22 in. x5 ft. Ames, new. 

26 in. x6 ft. Powell, new. 

27 in. xk ft. ae Ames, new, 

36 in. x12 ft. : Niles, good as new. 

Zin. x12 ft : NN. 2, 8. me CO. Al. 

60-inch Vertical Rontiaer Mill, Leffell, cheap: 

small Universal Milling Machine, Brown and 
Sharpe, Al; also a line of Milling Machines, Screw 
Machines, Bolt Cutters, &c. Write and state what 
you want to purchase. 


eve Oe ee et ciitchedtaees = 
NEW yYorRK city. ALBANY STEAM TRAP C0., Albany, N. Y. 


Wo also manufacture the Albany Bucket 
and Gravitating Steam Traps. 





14 DEY STREET, 














cSEND FOR iE 
‘ VALLEY MACHINE. CO. -EASTHAMPTON, MASS. 


THE LANE & I BODLEY CO. 


are making —— figures 
on 16, 18 and 20 inch 


CORLISS ENGINES 


These Engines are from 
new heavy patterns, are 
more liberally proportioned 
for strength and durability 
than any in the market. 
Economy and Regulation 
guaranteed equal to any. 
Quality of material and 
iy workmanship, the Best. 


= CINCINNATI O, 





PRICES.9- 








LENGTH DESIRED. 


N Iron, Brass and Copper Coils 


WE ARE MAKING 
A SPECIALTY OI 
A 24-INCH LATHE, 


WITH BED ANY | 


ThIS LATHE IS DESIGNED 


FOR SEVERE SER- 
VICE; IT IS THE | 
HEAVIEST OF ITS | 


z EVER PRO- | 
DUCED, AND THE WORKMANSHIP AS GOOD 


SIZE 


SKILI CAN 
MAKE 


LATHE... 
LA. HEPMORTE BO, foci 











THE BABCOCK & WILCOX CO. 


WATER TUBE STEAM BOILERS. 


30 CORTLANDT STREET, 
NEW YORK. 


107 HOPE STREET, 
GLASGOW,SCOTLAND 
Branch Offices: 

BOSTON, 50 Oliver Street 
PHILAD’HIA, 32 N. 5th Street 
CHICAGO 4? ,Canal Street 
NEW ORL Me 

vik) lelet Strect 
SAN FRANC ISCO, 


HAVANA, 50 San Ignacio. 
Send to nearest Office for Circular, 


fl Mission Street. | 


SPECIAL [NDOGEMENTD. 


SECOND-FLAND JVLACHINERY 
FOR SALE. 


Two Engine Lathes, 87-in. swing, 20-ft. bed. Comp’d 
rest. Screw feed geared in face plate on each. 

One Engine Lathe, 96’ swing, 20-ft. bed. 

One Engine Lathe, 20-ft. bed, 42-inch swing. 

One Engine Lathe, 16-ft. bed, 48-in. swing. Bement’s 
make, 

One Iron Planer, planes 24 ft. long, 62 in. x 62 in. 
Excellent condition. 

One Iron Planer, planes 16 ft. long 
Bement’s make. 

Four iron Planers, to plane 4 ft. 6in., 
in. 

Three Iron Planers, to plane 5 ft..20 in. x 20 in. 

One 2-in. Merrrimam Bolt Cutter. 

One 5-ft. Radial Drill. Bement’s make, 

One 10’ Shaper. 

One 36-inch Car Wheel Borer. 

One 40-inch B.G.S.#. Upright Drill. N.Y.S.E.make. 

Two Axle Lathes. Fitchburgh make. 

Two Durrell’s 7-Spindle Nut Tappers. 

One 1750-lb Steam Hammer. Bement’s make. 

Send for listof New and Second-hand Tools, too 
long for publication, 


THE GEORGE PLACE MACHINERY CO. 
121 Chambers & 103 Reade Sts., 
NEW YORK. 


, 42 in. x 42in. 


2414 in. x 24% 
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Improved Micrometer Caliper 


MADE BY 
BROWN & SHARPE MFC. CO. 
PROVIDENCE, R. I. 
PRICK, $5.00. IN MOROCCO CASE, $5.75. 








Tool makers 











af ro Brown & Sharpe Mig.Co. 

& 11 .6875 Providence. RI. an f 
13 .8125 
15 .9375 







29 .9062 . 
31 .9687 






82ds and 64ths of an inch stamped on its frame, they are alwa = f° in sight, thus avoiding vexatious delay. 
The screw thread not being exposed, there is no liability o 
or any wear) withdraw graduated sieeve D to end of arm sufficient 


only to apply the small wrench accompanying the instrument. 


To adjust nut (to compensate 


and machinists 
fully realize the 
convenience of 
a reliable Mi- 
crometer Cali- 
per for quick 
and accurate 
measurements. 
We recom- 
mend this Cali- 
pe ras embody- 
ng the best 
features of this 
class of instru- 
ments from an 
experience of 
sixteen yearsin 
their manufac- 


ture. 

This Caliper 
having the deci- 
mal equivalents 
of 8ths, 16ths, 


its injury. 








R. R. AND LOCOMOTIVE 
SHOP EQUIPMENTS. 


HAMILTON, 











WESTON’S PATENT 


JIB CRANES 


FOR HAND OR POWER. 


Particulars on application, and full specification and tender promptly submitted on 
receipt of capacity, height of mast, length of radius, and whether to be operated by 


OF ANY CAPACITY. 


hand or power. 


SOLE MAKERS: 


THE YALE & TOWNE M’F’G CoO., | 


STAMFORD, CONN. 


NEW YORK, 62 Reade Street. 
BOSTON, 224 Franklin Street. 


GENERAL CRANE CATALOGUES ON APPLICATION. 


CAR WHEEL & AXLE MACHINERY. 






DOUBLE AXLE LATHE, 


NILES TOOL WORKS, 


OHIO. 





PHILADELPHIA, 

713 Chestnut St, 
CHICAGO, 
Gaff B’d’g, La Salle St. 






| PHILADELPHIA, 15 N. Sixth Street. 
CHICAGO, 64 Lake Street. 





17 in. LATHES, 
20 in, LATHES. 
24 in. x 24 in. PLANERS., 
30 in. x 30 in. PLANERS, 
For new, reduced PRICE LIST write to 
G. A. GRAY, Jr. & CO,, 
42 E. 8th STREET, CINCINNATI, O. | 








| send for prices. 


WORK SHOPS 


Without Steam Power 
BY USING OUTFITS OF 

BARNES’ PAT. FOOT POWER 
machinery can compete with 
steam power. Sold on trial. 
Metal and wood workers 
Illustrated catalogue free. 
wW.F. & JNO. BARNES CO., ROCKFORD, ILL. 


Address, No. 1995 Main Street. 





E. GouLp & EBERHARDT, 


NEWARK,N.J. 








APPLY TO 


Turas out 20 per cent. more work than any other. 


EBERHARDT’S NEW DRILL ! 


Universal Milling Machine. 





E. E. CARVIN & CO., 


MANUFACTURERS OF 


Machinists £ Iron Workers’ Tools 


‘NOILISOdGXT SNVATHO MAN 
TVSHAAINDA MAN WIO 
u0d IVGEM G@I109 GAAINDAY TM 


LY UATIIN 


(qno 908) 





Lathes Milling Machines and Drills. 


Planers, 
Special Tools for’ all kinds of m: anufacturing to 


order, Gearand Rack Cutting, Milling and Index 
Drilling to order. 


THE PRATT & WHITNEY C0., 












9 HARTFORD, _ Connecticut. 
HORIZONTAL Double Head 


Traverse Drills 


For 5 in,, 3 in. and smaller 


Boring Mills, 


holes. 
48 in. and 66 in. Revolving Head Drilling 
Swing. + Segond fives: Saeeuatinaaes ae Machines, 


Monitor Head Lathes and Screw Machines, Screw Slotting and Shaving Machines, Rifling Machines, 
Spring Coiling Machines.—Price List and ottng an furnished on Anplication. 


THE BILLINGS & SPENCER CO. HARTFORD CONN. 
WPAN NEOE 0Om MOR od 8 tom @) 
STANDARD MACHINE WRENCHES 
3) 10) - ms 40) -1¢1 49 0) 3 § 


BAR STEEL 


INI6 SIZES. 
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WARNER & 
SW ASEY, 


CLEVELAND, OHIO. 


Machine Tools 


FOR 


IROM & BRASS 
TL 







Vertical Mill. 
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GEO. W. FIFIELD, 
“Exar LaTHES 
on application. 
i{/Lowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnishedl|) 








GEAR WHEELS and GEAR CUTTING. 

Gears cut or made to order. Of every kind, spur, 

bevel, worm, rack, ratchet, internal, etc. Of any size, 

from & quarter- -inch to six feet diameter. In any mate. 

rial. Inany quantity. Small gears on hand for free 
delivery by mail. Bend for illustrated price list. 
£O. GRANT, 66 Beverly St., Boston 


KEY SEATING MACHINES | 
20 in. Drills a specialty. 


Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 
steel ahatte. and spindle. Gears and | 
racks cut from the solid and have 
all modern improvements, are made 


J. M. ALLEN, 
W. B. FRANKLIN, Vios-Presmpgnt. 


J. B. Prerog, Szorerary. 


PRESIDENT. 








PUNCHING PRESSES, 


Dies and 
other Tools 


for the manu- 4 
facture of all 


pys special machinery, and sold very Thy 

Our Key Seating Machine SHEET METAL ao 
willsave enough in 6 days’ use to pa 
first cost; no sho eam afford te coops, 





without one. We have now ready for 
prompt apne »both Key Seat Ma- 
chines and 20 in. Drills, Send for 
Photo, and Catalogue. 


W.P. DAVIS, North Bloomfleld, N.Y. 


THE BUFFALO STEEL FOUNDRY, 


ORDERS AND » SORE aT CNOENOE PRATT 


Drop ‘ 
Stiles & Parker Press Co., widaletown, 
' BRANCH FACTORY AND OFFICE, 69 DUANE STREET, N. y. 


BUFFALO, 


N. Y. 


& J me 
Proprietors. 











([HIS_ SH. APER HAS 26- INCH STROKE. 





PU 
All the adjustments are made without operator moving from his position. 
It is made to act as a SLOTTING MACHINE, and is so arranged that KEY 
SEATS may be cut In any part of ashaft of any length, and from 4inches in 
diameter down, and will plane a block 26/’x 26’’x20". Has SWIVEL GRADU- 
ATED VISE, two changes of speed, and is geared 36to1. Itis very heavy and 
powerful, and is guaranteed to give perfect satisfaction. 


Manufactured by + LODGE, BARKER & CO., + cxcixnat, 0. 


Manufacturers of Iron and Brass-Working Machinery. 








PAWTUCKET. R.1. 





Nos, 139 to 143 CENTRE ST., NEW YORK. 
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